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Girdler offers you complete engineering-construction 


service for BIG-CAPACITY plants 


When you plan facilities for “tonnage hydrogen” for 
treatment of refinery feed stocks and hydrocarbon 
products, it will pay you to take advantage of 
Girdler experience. 


Big plant experience: Girdler has designed and 
constructed large plants for petroleum products and 
chemicals. Two hydrogen plants have been built 
each of which can produce gas at the rate of seventy 
million cubic feet per day. More than 45 Girdler 
hydrogen plants are giving outstanding performance 
in the United States and Canada. 





Girdler manufactures all of the catalysts used in 
Girdler hydrogen plants. These catalysts permit 
high production rates. 

Call or write 
for complete information 
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Write More in Less Time 


Most engineers do not find it easy 
to write. For this reason, they’re 
prone to shy away from writing for 
publication or, when they do under- 
take it, to “sweat it out’ the slow, 
hard way. 

We’ve found it’s quite common 
for an author to spend only a third 
of his time assembling data, then 
two-thirds “composing” the article. 

That isn’t necessary. All you have 
to do is to get in touch with us early 
—the earlier the better. We can 
then pass along tips that’ll save 
50% or more of your time (this 
often makes it easier to get your 
company’s OK). For instances: 

Most important thing to remem- 
ber: We’re interested chiefly in the 
subject, your treatment of it, its 
factual content, interpretive accu- 
racy, practical value, breadth of 
interest to CE’s 42,200 subscribers. 

You don’t have to waste a lot of 
your time on the niceties of style 
or abbreviations, nor on mechan- 
ical aspects of the manuscript. We’ll 
take care of these. 

You don’t even have to prepare 
ink or finished drawings. Just make 
them legible, accurate and easy 
to understand—freehand, pencil or 
ink. Our art department will do 
the rest. 

Like most editors, we reserve the 
right to make changes that are 
necessary for conformity to our 
style, organization. and space re- 
quirements. If we have questions 
we'll get in touch with you. If we 
make major changes we’ll ask for 
your approval. 

By working together like this, 
your part in preparing an article 
need not be a time-consuming chore. 
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To chemical engineers everywhere: 
Meet a modern concept 

For the first time, chemical engineers 
will have a complete and systematic com- 
pilation of methods available for estima- 
ting physical properties. Our new series 
uses the modern concept of design correla- 
tions and shows how to calculate reliable 


values from basic fundamentals. (p. 235) 


: 

Beautiful inconsistency 
Even though your units are all mixed up, 
you'll come out with the right values of 
Reynolds number when you use these new 


tables. Try them on your next fluid-flow 
problem and see how they work. (p. 243) 


Dramatic process improvement 


How an old batch evaporator was re- 


vamped by automatic control. Key to suc- 













cess was the use of boiling-point rise to 
measure product concentration. Output now 


is continuous and up 10%. (p. 248) 
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How to tame acetylene 
How to tackle the decomposition hazard 
of compressed acetylene. How to tell the 
difference between safe and dangerous situ- 
ations. How your design can avoid trouble 
in case acetylene is ignited. (p. 250) 
ye 
Making flowsheets three ways better 
Flowsheets can be easier to make and 
easier to use. Novel proposal promises triple 
benefits: Equipment indexed for findabil- 
ity; tiers to make take-off easy; simplified 


connections. (p. 255) 
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To control any construction schedule 

A method perfected by actual use can 
help you meet your target dates on any kind 
of construction project. You can now meas- 
ure on-the-job variables and adjust labor 


force to finish on time. (p. 261) 





To keep pace with development, design, production 
and technical management in the chemical process in- 
dustries, more engineers subscribe to CE than to any 
other magazine in the field. Paid circulation of this issue: 


42,197 
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Industrial chemistry 





PETROLEUM .... Certain oil fields that have yielded all oil 
under normal pressure from underground pools still retain a good 
deal of usable oil locked in porous rock and shale. By forcing water 
thru the rock, the oil is driven out and then pumped to the surface. 
The water used in this process is taken from any available source 
but must be free of all solids as these would soon fill the pores in 
the rock formations and the well would cease to produce until 
the pores were reopened with an acid form of cleaning. This 
vertical leaf pressure filter was built for heavy-duty rapid purification 
of water, designed with quick positive cleaning features. 
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FOOD .... This battery of 4 Tubular Filters is used for final 
clarification of sugar liquor. Operated two at a time they process 
27,000 Ibs. in 15 minutes and from 5 to 11 batches can be treated 
before cleaning. Tubular Filters were recommended by Industrial 
for economy and convenience in processing various sizes of batches. 
Each contains 7 perforated tubes lined with filter paper. Cleaning 
is especially convenient . . . the filter papers are simply taken 
out and replaced. 





? 


TEXTILES .. . Mercerizing is a process which consists of 
running cotton thread through a bath consisting of a Caustic 
Soda solution. This is performed prior to dying and is responsi- 
ble for its superior luster and strength. These Industrial Hori- 
zontal type Filters continually remove all foreign or suspended 
particles from the Caustic Soda down to 2 microns . . . thus 
producing a cleaner, finer cotton thread. Cleaning is especially 
easy. When the filter is open, a truck can be placed under the 
leaves and a shaking device shakes the cake from the leaves 
directly into the truck. 





METALS . .. The handling of a hot complex sulfate solution 
ina large plating installation points up two important Industrial 
features. These filters are particularly convenient to use in par- 
allel for large jobs . . . each filter can be dropped out for cleaning 
without interfering with the rest of the units. These filters are 
rubber-lined for corrosion resistance. Remember . . . properly 
engineered solution and water filtration equipment is the key to 
quality production. 
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What’s new and coming in the chemical industry... . . 139 
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Solvent switch leads to higher output.............. 146 
When Shell swapped acetonitrile for acetone, it reaped 
a good boost for its butadiene feed-preparation unit. 

Liquid-phase air oxidation process readied......... 150 


Any-purity aromatic hydrocarbon will net low cost monodi-, 
and polybasic acids via Scientific Design’s method. 





RU ARY 1957 


. Plastics—tailor-made yet mass-produced........... 154 
Department Index “Pressureform” method dodges manual process step to 
Aiicsiaaiiiaiii 139 give fibrous-glass-reinforced plastics at half price. 
Processes & Technology 146 
Calendar .......... 166 Great expectations for lysine.................... 160 
Chemical Products ..... 174 af 4 3 pa” P 
heme feienn..... 10 Evidence of a wave of interest in lysine’s lucrative future 
aa 188 is this new Pfizer-developed fermentation route. 
Boenemies u.20 2. occ: 202 
Consumption Index .. 206 I: IN og ino ho ee et HE FRE 164 


This oil or gas burner tackles jobs in drying, heating, sub- 
merged combustion and in waste disposal operations. 
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Good news for semichemical pulp producers....... . 168 


New Mead process, which skirts stream pollution issue and 
recovers chemicals as well, gets two-plant tryout. 


New horizons for desiceants..................... 174 
New solid desiccant takes to refrigerants field with a 
vengeance in this new, successful application. 
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This optimum air-vortex super classifier fractionates solids 
by particle size, tops former known efficiency. 








Hold process at best operating point.............. 190 


Controller—with built-in pocketbook nerve——relies on slope 
control to hold process at optimum working level. 
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Pre-Tests ‘‘Guarantee’”’ Performance 
of P-K Twin Shell Blenders* 


There’s never a question as to 
whether a p-k Twin Shell Blender 
will do the job. For p-k’s “pre-test” 
service, described at right, removes 
all guesswork and proves that a p-k 
blender will give you the results 
you need ... whether it be a stand- 
ard model Twin Shell for gentle 
mixing action, an “Intensifier”* 
model for difficult-to-blend mate- 
rials, or p-k’s new “Liquid-Solids”* 
blender, designed for blending 
liquids into dry materials. 
Actually this blending pre-test of 
your materials is just an extra safe- 
guard. For p-k’s remarkable Twin 
Shell blenders ... with their unique 
blending action . .. probably have 
already proved their effectiveness 


Patterson(| 


Chemical and 





on a job like yours. 

Take a look at the V-shape of the 
shell. In every revolution there’s 
a 5-way tumbling and mixing action 
that you can’t duplicate in any 
other blender. Blending is fast, 
thorough, and results are consist- 
ently uniform. 

Add to this the fact that clinical 
cleaning is a snap in the smooth, 
baffle-free, interior ... that loading 
and discharge is simplified through 
the ample openings .. . that main- 
tenance is negligible . . . and that 
blending results obtained with any 
p-k lab model (from 1 pint working 
capacity up to 8 quarts) scale-up 
to production sizes, 


*Patented and Patents Pending 


>) Kelley 


Process Division 


P-K Twin Shell Blenders* * Heat Exchangers * Packaged Pilot Plants * P-K Lever-Lock Doors* 
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This customer's pre-test confirmed de- 
sired results prior to purchasing a p-k 
production model Twin Shell blender 
Prove it yourself by pre-test. 


Investigate P-K’s 
Blending Concept 


P-K’s Customer Service Laboratory 
will be pleased to test-blend your 
materials . . . preferably under your 
Supervision. Material formulations 
will be blended to your exact specifi- 
cations and returned for analysis, to- 
gether with a complete report. P-K 
recommends pre-tests for all “Liquid- 
Solids” applications, because of the 
many variables that may effect blend- 
ing procedures necessary for intimate 
dispersion of liquids in solids. Our 
Lab also conducts comparison tests in 
pilot models of all other basic blender 
types . . . from ribbon and double 
cone to p-k’s standard Twin Shell and 
“Intensifier” models. 

All of them are members of a grow- 
ing family of p-k blenders and all 
are described in our new catalog 14. 
Write our Mr. R. T. Dotter for your 
copy .. . and arrange, too, for a 
pre-test of your materials. 


The Patterson-Kelley Co., Inc., 120 
Hanson St., E. Stroudsburg, Penn. 
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V Wide distribution of low- 


grade uranium ores in the 
Pacific Northwest will 
eventually prove more at- 
tractive to processors than 
smaller high-grade depos- 
its now mined, according 
to mining experts. This 
portends a drastic shift in 
processing activities. 


V Ultra-fineiron particles have 


been used by General Elec- 
tric to make magnets of 
“super strength.” They are 
expected to lead to signifi- 
cant advances in instru- 
mentation. 


V Dow is developing a produc- 


tion process for polyethy- 
lene based on modifications 
of the Ziegler process. 


V AEC’s Oak Ridge labs has 


found a new method of re- 
processing irradiated fuel 
elements. Uranium and 
uranium-zirconium alloys 
are separated from the 
waste by leaching with 
hot mercury, recovered by 
boiling off the mercury. 
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Atomized suspension gaining uses 


Atomized suspension, a novel processing 
technique developed by the Pulp & Paper Re- 
search Institute of Canada (Chem. Eng., Nov. 
1955, p. 105; Dec. 1955, p. 118), is about to 
get its first semicommercial trial in a unit built 
in Scotland by George Scott & Son, Ltd. This 
installation will process waste liquor from a 
soda pulping operation. 

Other interest has also developed in the 
technique, which involves pressure-spraying 
solutions or slurries into the top of a tower 
and heating the atomized particles by radia- 
tion from the hot (1,100-1,500 F.) tower walls. 
(With no vapor present except that from the 
heated material, there is no air film around 
each particle and heat transfer is rapid.) 

A group of U.S. and Canadian chemical 
companies and pul» mills are sponsoring pilot- 
plant research at the Institute on the simul- 
taneous recovery of ammonia and sulfur di- 
oxide from ammonia-base pulping liquors. 

In addition, pickle liquor recovery via 
atomized suspension is under study by Re- 
search Cottrell at Bound Brook, N. J. And an 
aluminum producer is reported interested in 
using the method in conjunction with the 
standard Bayer process. In other pilot work 
at the Institute, processing time for recover- 
ing certain important metal values from aque- 
ous solutions was cut from 7 hr. to 7 sec. 

Possibly the first large-scale use of the 
method will be for sewage disposal. Francis 
Henken Co., Montreal, will put in a small 
($25,000) disposal plant in a Canadian city of 
some 10,000 population. This installation will 
be closely watched by government officials and, 
if successful, the method will be widely used 
in Canada for this purpose. 


Process reclaims Titanium from scrap 
By June Mallory-Sharon Titanium Corp. 
will have in operation a large-scale pilot plant 


(cost: “several hundred thousand dollars’’) for 


(Continued on page 142) 
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Centrifugal Separations 


new Merco” 
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under pressure conditions with the 








Illustrative drawing of 
Merco Pressure Centri- 
fuge. In this example, 
wash is being introduced 
into recycle line at point 
B, If no wash is required, 
valve at B is closed. Con- 
centrate is withdrawn at 
point A. 


| UNDERFLOW: 


.| Pressure Centrifuge 


Newest development in wet processing equipment, the Merco Pressure 
Centrifuge is designed for all continuous centrifuging applications at 
pressures up to 110 psi. Key to pressure operation is a specially designed 
housing closure that has been exhaustively tested at pressures two to 
three times the guaranteed figure of 110 psi. Equally important, this new 
unit incorporates the unique Merco “Return Flow” principle for maxi- 
mum operating flexibility. Under centrifugal forces thousands of times 
higher than gravity, even the smallest particles in the feed ‘‘sink” 
rapidly outward and are continuously expelled through fixed open nozzles 
in the rotor. A controlled portion is withdrawn as finished concentrate 
and the remainder becomes a return flow to the rotor. Wash, if desired, 
is introduced to the return flow line . . . clear, excess liquor overflows out 
the top of the unit. 

If there’s a step in your flowsheet involving concentration, washing, 
clarification, soluble recovery, or classification under pressure, there is a 
good chance that this new tool will prove useful. Bulletin No. 2600, just 
off the press, describes the Merco Pressure Centrifuge in detail. For your 
copy, write Dorr-Oliver Incorporated, Stamford, Conn. 


Merco T.M. Reg. U. S. Pat. Off. 
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Check these positive advantages 


Pressure Operation — Concentration, washing, clarification, soluble re- 
covery or classification can be carried out under pressure. 

No Solids Build-up — All solids entering the unit are continuously dis- 
charged. Return flow flushes solid material at periphery of rotor. 

No Nozzle Clogging — Return flow principle permits nozzle flow 2 to 10 
times as great as the underflow actually withdrawn. Merco nozzles will dis- 
charge particles as large as 1/32 inch. , 

Practical Design — A!l separating conditions are controlled externally. The 
unit is equipped with a sturdy housing which has been X-rayed and hydro- 
statically tested. 
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CHEMENTATOR .. . 


reclaiming titanium from scrap by a newly 
developed’ electrolytic process. Company 
spokesmen say the process will yield extremely 
pure metallic titanium crystals. 

With off-grade titanium sponge—as well 
as scrap metal—a problem to producers and 
users, other firms are reported interested in 
the process. 

But the process may have more potential 
as a finishing step in primary reduction proc- 
esses. Producers could bypass purification of 
raw materials and make a crude titanium 
sponge. Used as the anode in the cell, this 
sponge could be refined into a high-purity final 
product. 

Developed by R. S. Dean and B. B. Raney 
of the Chicago Development Corp. and now in 
a 5-lb./day pilot unit, the new process, while 
called electrolytic, differs markedly from other 
electrolytic processes (Chementator, Feb. 1953, 
p. 103; Oct. 1954, p. 112; Jan. 1957, p. 110). 
There are relatively few titanium ions present 
in the electrolyte, and cell voltage and power 
consumption are low. 

The electrolyte is described as a single- 
phase, three-component liquid containing TiC]. 
and TiCl; in equilibrium with dissolved sodium. 

Cell anode is a bed of scrap particles held 
in a basket. Titanium in the scrap goes into 
solution as TiCl. and begins diffusing to the 
cathode. At the cathode, sodium reacts with 
the TiCl. to form NaCl and deposit the ti- 
tanium in large, coarse crystals. In essence, 
the process is sort of an in situ sodium re- 
duction. 

Since TiO. and other contaminants are 
insoluble in the electrolyte, the Ti crystals are 
extremely pure. In fact, to take full advantage 
of this high purity, inventors Dean and Raney 
feel that new alloying methods will have to be 
developed, since current methods reintroduce 
some of the impurities. 


Add another isomerization process 


Add Iso-Kel to the list of octane-boosting 
petroleum isomerization processes (Chem. 
Eng., Nov. 1956, p. 128) now available to the 
refiner. Developed by M. W. Kellogg, the new 
process boasts marked economic advantages, 
including lower equipment costs. Only one 
reactor is used and two separate products are 
made. 

Process details on Iso-Kel are under wraps 
at present, but Kellogg does reveal that the 
process involves a vapor-phase reaction in the 
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presence of hydrogen and a precious metal 
catalyst (not platinum, as in some other isom- 
erization methods). Hydrogen-rich gas is 
charged to the reactor with a mixed pentane- 
hexane feed. After isomerization, the hydro- 
gen-rich gases are separated and recycled. 
Reactor effluent is debutanized and depentan- 
ized, and isopentane and isohexane recovered 
as products. 

Isopentane can go into super premium 
gasoline, isohexane to lower-octane grades. 

Kellogg says that the process can also be 
used economically on natural gasoline. 


Steel pinch means more building delays 


With chemical industry expansion an- 
nouncements coming thick and fast these days, 
today’s steel pinch is going to squeeze even 
tighter in the months ahead. 

Most steel makers say they’ll go ahead 
with planned expansions despite the govern- 
ment’s refusal to grant the industry the accel- 
erated amortization allowances industry says 
it needs. But some projects will likely be de- 
ferred for lack of ready cash, and the gap 
between demand and supply will widen. 

Plate and structural steel—critical items 
to the fast-expanding chemical industry—are 
hardest to get. Seamless pipe is also short. 

Already, construction delays are piling up, 
and on-stream dates are being pushed back on 
many projects. And observers look for the 
situation to get a whole lot worse before im- 
proving. A price rise in steel is certain. 


TVA fertilizer research moves ahead 


In its recently released annual report the 
Tennessee Valley Authority gave industry 
another look into its research labs at processes 
now being developed to improve products and 
methods of fertilizer manufacture. 

New developments include: 

¢Superphosphoric acid that is 40% 
more concentrated than the ordinary electric 
furnace acid, yet a fluid at ordinary tempera- 
tures. A product of elemental phosphorus, it 
offers shipping economies and may serve as 
a raw material for high-analysis liquid fer- 
tilizers. 

¢Granular fertilizers with good phys- 
ical properties, made by treating calcium meta- 
phosphate with sulfuric or phosphoric acid, 


(Continued on page 144) 
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NEW! Valuable Information on Sulfuric Acid 
in this big, fact-packed data book... 


36 pages of helpful technical data 
-including material not available 
elsewhere! 


Here—from America’s foremost 
producer of Sulfuric Acid—is one of 
the most helpful technical bulletins 
ever offered on this vital basic chemi- 
cal. It provides a wealth of carefully 


asic Chemicals for 
American Industry 
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selected data which years of con- 
sumer contact have proved to be most 
useful and most frequently required. 


In addition to interesting back- 
ground information, this fact-packed 
bulletin covers such pertinent topics 
as physical properties . . . storage and 
handling methods and equipment... 
methods of analysis, etc. Included are 


many tables, charts and graphs on 
Sulfuric Acid and Oleum, some of 
which are not available elsewhere. 


Write for your copy, now! 
No user of sulfuric should be without 
this valuable technical bulletin! We 
will be glad to send you a free copy. 
Use company letterhead, please, 
when you request it. 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
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then ammoniating with nitrogen solution or 
ammonia. 

¢Ordinary superphosphate in which 
96% of the phosphate is in a form available 
to plants only an hour after mixing, made by 
using finer phosphate rock and high acid-to- 
rock ratios. Normally, weeks or months of 
storage are required for curing. The new prod- 
uct is ready for immediate ammoniation and 
mixing with other ingredients. 

¢ Wet-process phosphoric acid, which is 
cheaper than furnace acid but less pure, was 
ammoniated by a technique that held impuri- 
ties in relatively stable suspension. Material 
was put on eight acres with standard equip- 
ment. There was none of the usual plugging 
of pipes, pumps and nozzles. 

Design of a demonstration-scale unit 
to make high-analysis fertilizer from Florida 
“leached-zone” phosphate ore. Now an eco- 
nomic waste, “leached-zone” ore discarded 
yearly has 1,500,000 tons of plant nutrient. 


Look for patent law changes 


It is now certain that Congress will put 
the country’s patent laws and the way they 
are administered under close scrutiny. 

A series of reports on the various aspects 
of the patent system have been presented for 
congressional guidance and hearings are ex- 
pected to get underway soon. 

First report, from Dr. Vannevar Bush, 
contained a series of proposed changes, mainly 
designed to simplify the now-complex system 
to better serve the needs of inventors, business 
and consumers. 

Another report reviewed the patent sys- 
tem in terms of its function in today’s econ- 
omy, while still a third analyzed ownership of 
patents issued since 1939. 

Almost a score of reports on other phases 
are now in preparation. They will be used in 
hearings later this year to bring patent laws— 
scarcely changed in over a century—into line 
with today’s needs. 


New method portends small tall oil units 


Spence & Green Chemical Co. has devel- 
oped an anhydrous technique for fractionating 
tall oil and vegetable oil residues that is said 
to lower the costs of refining these materials. 
In operation since last November in a 15-ton/ 
day unit at Houston, the method’s relatively 
low investment and operating costs make 
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small, mill-site plants economically attractive 
for the first time. 

The unit could be installed at a pulp and 
paper mill, for example, to handle the rela- 
tively small volume of tall oil recovered by the 
typical mill, split this oil into rosin and fatty 
acid fractions and send the rosin on to be used 
as sizing in the paper mill. 

S&G reports that such an installation 
could make rosin and fatty acid at a cost of 
$75 /ton—against $105/ton for these products 
when steam fractionation is used—based on 
charging crude tall oil at $50/ton. 

Anhydrous fractionation under a vacuum 
of 300 microns is the major feature of the 
new method. Conventional plants use steam 
distillation or fractionate at a vacuum of 
about 5 mm. Hg. S&G says its method keeps 
costs down through equipment simplification, 
use of lower operating temperatures, reduced 
corrosion and savings on steam. 

Not restricted to tall oil, the technique 


has also been used on cottonseed fatty acid © 


residues. Other vegetable oil residues could 
also be used. 

Since patents haven’t issued, S&G is reluc- 
tant to talk about details of the method. But 
the company is prepared to discuss installa- 
tion of a unit on a royalty or long-term- 
contract basis. 


Pace quickens in oil sands work 


Oil industry and government officials have 
started pushing plans to step up activity in 
getting oil out of the vast oil sands deposits 
in northeastern Alberta. The Suez crisis is 
chiefly responsible. 

_As a first step, a group of ten oil compa- 
nies has reactivated an old committee to co- 
ordinate cooperative work on development of 
the properties they hold. 

In another phase, a $60-million develop- 
ment project will be launched in the region 
by companies now unnamed. This will involve 
a 30,000 bbl./day plant to convert the bitumen 
into a pumpable crude-oil-like material. 

Announcement of a market for this oil is 
expected in a few months. Names of firms 
involved will be revealed at that time. Belgium 
and Great Britain are rumored to be likely 
markets, with Can-Amera and Royalite Oil 
(Chem. Eng., Jan. 1957, p. 138) probably the 
firms involved. 


For more on DEVELOPMENTS......... 146 
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...now more than ever a good buy! 


‘Today you can specify glycerine Shell glycerine meets industry’s tank cars, Shell’s conveniently 
with confidence... benefit from highest standards of purity, and _located storage facilities assure 
its many useful physical and __ is unsurpassed in uniformity. prompt, dependable delivery. 
chemical properties. Whether you orderindrumsor Write today for specifications. 


SHELL CHEMICAL CORPORATION 
CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atlanta + Boston + Chicago + Cleveland + Detroit » Houston + Los Angeles » Newark +» New York + San Francisco + St. Lovis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited + Montreal + Toronto + Vancouver 
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\Extractive distillation column 


Revamp Nets Extra Capacity — Cheaply 


Shell boosts throughput of butadiene feed-preparation unit nearly 60% 


via switch in extractive distillation solvent and other minor changes. 


For an outlay of $148,000, plus some smart 
chemical engineering development work, Shell 
Chemical Corp. got nearly $3-million worth of 
added distillation capacity for its butadiene plant 
at Torrance, Calif. 

Substitution of acetonitrile for acetone as the 
extractive distillation solvent did the trick. This 
move, which took place last August, boosted feed- 
preparation capacity by 58%—from 2,100 bbl./day 
to 3,000 bbl./day. Since duplication of the entire 
unit would have cost about $5 million, Shell 
figures it got the added capacity at a bargain rate. 

Advantage of acetonitrile over acetone lies in 
its greater effect in spreading apart the boiling 
points of the C, hydrocarbons in the mixture being 
distilled. Critical separation is between normal 
butane and alpha-butylene. Relative volatility of 
these two hydrocarbons is about 1.20-1.25 when 
using acetone as the solvent; with acetonitrile, 
it’s close to 1.50. 
> Expanding Rubber Demands—Shell bought the 
government-built Torrance plant in April 1955 
when the nation’s World War II synthetic rubber 
facilities were sold to industry. 

Early last year, Shell realized that continued 
growth of styrene rubber consumption would soon 
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call for expansion of butadiene production. In 
analyzing their Torrance facilities, Shell engineers 
concluded that it would be a relatively simple 
matter to boost output of the other units in the 
butadiene plant—such as the liquid-liquid extrac- 
tion of butadiene from butane-free butylene- 
butadiene mixtures—once additional butane-free 
feed were available. 

This focused attention on the real bottleneck— 
the feed-preparation unit. Shell would either have 
to add another extractive distillation column or 
find a better solvent than acetone. 
> Picking a Winner—Shell’s engineers started ex- 
ploring alternative solvents in earnest. By spring 
they had completed their bench-scale development 
and plate-by-plate calculations, were ready to try 
acetonitrile directly in the main 124-ft.-dia. by 
180-ft.-high extractive distillation column. 

Shell decided to bypass pilot-plant work en- 
tirely. For one thing, the pilot-plant study would 
have cost about $50,000—a sizable figure in view 
of the estimated total cost for making the switch 
in the feed-preparation plant. For another thing, 
Shell wanted the additional capacity in a hurry. 
Besides, there’s always some uncertainty in ex- 
trapolating from small-scale distillation runs, and 
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Shell’s engineers were confident the process would 
work. 

And work it did. All it took—besides the change 
in solvent—was a switch in service of two heat 
exchangers, a larger reboiler, an additional pump 
and conversion of the solvent recovery column 
to vacuum operation. 
> Like a Charm—The 71-tray column started on 
acetonitrile during a plant shutdown in July, using 
a synthetic feed. It worked even better than ex- 
pected. When the plant started up again on 
Houdry butane dehydrogenation ends, the column 
stayed on acetonitrile. 

Shell expected some trouble in degradation of 
acetonitrile to ammonia and acetic acid, but this 
was minimized by keeping the system essentially 
neutral, as it -vas on acetone. Nor was there any 
need to change the operating pressure of the 
column; the close parallel in physical properties 
of acetone and acetonitrile is a fortuitous coinci- 
dence that made the conversion relatively simple. 

Shell engineers also expected problems with the 
water balance in the system. Actually, they 
found that they could reject more overhead water 
in the butylene stripper than they had predicted; 
presumably, acetonitrile forms a ternary azeo- 
trope. And though too early to determine actual 
experience, Shell now expects no increase in cor- 
rosion rates because of the switch. 
> Dash of Bitters—Shell’s only disappointment is 
that acetonitrile costs about 45¢/lb., compared with 
about 8¢/lb. for acetone. Present losses are some- 
what less in quantity than with acetone but are 
appreciably higher in dollar cost. 

It behooves Shell to cut that loss. Already 
Shell is installing vent scrubbers, better pump 
seals, etc., expects to reduce physical losses to 
the point where dollar value is of the same order 
as acetone. 
>Not as a Stranger—Shell Development Co., 
Emeryville, Calif., did basic research and obtained 
basic patents on extractive distillation processes 
in the early 1940’s. Big push at that time was to 
get butadiene plants running—and fast. Shell set- 
tled on an aqueous acetone system because of the 
ready availability of acetone as compared with 
other possible solvents, such as nitromethane, 
methyl formamide and acetonitrile. 

In the meantime, work went on in many labora- 
tories throughout the country, developing added 
knowledge of extractive distillation systems, not 
only for C, separations but also for separations 
of C, and C, cyclic hydrocarbons. Chemical engi- 
neers at the University of Illinois found, for ex- 
ample, that both nitromethane and acetonitrile 
were especially effective in separating aromatics 
from naphthenes. 7 

Shell Development, however, has patents cover- 
ing the use of acetonitrile for the separation of 
olefins from paraffin-olefin mixtures. The company 
is willing to license this process in the same 
way it has licensed other extractive distillation 
processes. 
> How Process Works—The feed-preparation unit 
takes butane out of a butane-butylene-butadiene 
mixture from a butane dehydrogenation unit. An- 
other unit separates the butadiene and butylenes, 
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with the butylenes then being further dehydro- 
genated to form more butadiene. 
Feed-preparation unit consists of five columns, 

plus auxiliaries, to do these jobs: 

e Extractive distillation column, to separate 
butane from the other C,’s. 

¢ Butane washer, to recover solvent from the 
extractive distillation overhead. 

¢ Butylene stripper, to separate butylene and 
butadiene from solvent. 

¢Butylene washer, to recover solvent from 
butylene stripper overhead. 

eSolvent recovery column, to reconcentrate 
solvent for recycling to the extractive distillation 
column. 
> Equipment Changes—To put the solvent switch 
into operation, Shell needed a larger reboiler on 
the butylene stripper because of acetonitrile’s 
higher boiling point (176 F. vs. acetone’s 131 F.). 

Heat exchangers for the feed vaporizer and the 

solvent cooler were switched to balance the new 
requirements of heat-transfer surface. Greater 


cooling surface was needed; acetonitrile comes 
from the butylene stripper about 40 F. hotter 
than the acetone did. The smaller feed vaporizer 
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was made adequate by putting in 
a forced-recirculation pump to 
give a better heat-transfer co- 
efficient and less fouling. 

Finally, a vacuum system was 
provided for the solvent recovery 
column because of the more fa- 
vorable overhead azeotropic com- 
position and generally higher 
acetonitrile-water relative vola- 
tility at the lower pressure. 


Reactor-Building Mounts 
Here and Abroad 


Within recent weeks has come 
an outbreak of announcements 
by American firms of orders to 
build atomic reactors for use 
abroad, and Argonne National 
Laboratory in Lemont, IIl., an- 
nounced completion of a new ex- 
perimental nuclear reactor which 
it describes as revolutionary in 
design. 


Known as a “slow-fast” re- 
actor and designated as Zero 
Power Reactor No. V (ZPR-V), 
the Argonne installation is not 
designed to produce electrical 
power but will be used to facili- 
tate studies of the fundamental 
principles upon which future 
large power reactors may be de- 
signed and built. 

ZPR-V is, in a sense, a reactor 
within a reactor. The entire unit 
consists of a 5-ft.-dia. steel tank 
in which the uranium fuel as- 
semblies and the control rods are 
placed. In the center of this tank 
is the “fast” reactor section, 
which contains 49 enriched- 
uranium fuel assemblies which 
are placed in a 2-ft.-square sec- 
tion. Surrounding this “fast” 
reactor section is the “slow” re- 
actor section, which consists of 
normal and_ enriched-uranium 
fuel elements arranged in a geo- 
metric pattern around the “fast” 








A foot-square panel of but- 
tons controls the }-mi. conveyor 
belt system and moves the 
loader and chute which make up 
new $1-million sulfur dock fa- 
cilities installed by Freeport 
Sulphur Co. at Port Sulphur, La. 








Sulfur Ship-Loader Halves Time for Dock Operations 


Designed by Hewitt-Robins, the 
giant machine travels a distance 
of 400 ft. on two sets of double 
rails and moves from one ship’s 
hold to another in less than 5 
min., contrasted to 30 min. if the 
ship had to be moved. 















core section and immersed in 
water. The new reactor is unique 
in that the nuclear chain reac- 
tion takes place in both regions, 
although they have entirely dif- 
ferent nuclear properties. 

Abroad, Sweden, Italy, Vene- 
zuela and Canada have all or- 
dered atomic reactors from U.S. 
companies. Venezuela has or- 
dered its first atomic reactor, to 
be used by the government bio- 
physics and nuclear physics re- 
search center near Caracas, from 
General Electric’s atomic power 
equipment department at San 
Jose, Calif. AMF Atomics (Can- 
ada), Ltd., AMF subsidiary, will 
design and build the first pri- 
vately owned and operated nu- 
clear research reactor in Canada. 
A pool-type design, it will be 
built at McMaster University, 
Hamilton, Ont. Vitro Engineer- 
ing Div. has received a contract 
for engineering service on a 
CP-5-type nuclear reactor facil- 
ity to be built in Milan for Italy’s 
equivalent to the U.S. Atomic 
Energy Commission. A 30,000- 
kw. light-water nuclear research 
and materials-testing reactor— 
one of the largest such facilities 
yet proposed anywhere in the 
world—will be built in Sweden 
under terms of an agreement 
just signed between the Atomic 
Energy Co. of Sweden and ACF 
Industries. 


Three Plants Set 
For Uranium Processing 


Atomic Energy Commission 
has authorized Lucky Mc Ura- 
nium Co. to build a $7-million 
uranium processing mill in the 
Gas Hills area of Wyoming; has 
contracted to buy concentrates 
from a $2-million mill being built 
by Gunnison Mining Co. in Gun- 
nison, Colo., and from a Trace 
Elements Corp. mill under con- 
struction in Grand Junction, 
Colo. 

The Lucky Mec mill will be 
capable of processing 750 to 1,- 
000 tons of ore daily. This will 
probably be the largest concen- 
trator to use columnar ion ex- 
change process. 

AEC states that 12 uranium 
processing mills are now operat- 
ing. Contracts for at least eight 
additional mills, including those 
above, have been signed. 
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100-ton per day plant built by Lummus for Inland Chemicals 
Canada Limited went onstream 92 months after the 
contract was signed, 7 months after field work began. 


This sulfuric acid plant was — 


Winter is rugged at Fort Saskatchewan, Alberta. In 
spite of it, this $1,000,000 sulfuric acid plant built 
there by Lummus was completed well ahead of 
schedule, and was making specification product 
within 12 hours of startup. 


That was a year ago. Since then this plant has been 
producing to specification over a range of capacities 
from 45 to 125% of design. 


Why not talk to Lummus before you start 
your next project? 


THE LUMMUS COMPANY, 385 Madison Avenue, New York 17, N. Y. 
Engineering and Sales Offices: New York, Houston, Montreal, London, 
Paris, The Hague, Bombay. ‘ 

Sales Offices: Chicago, Caracas. 

Heat Exchanger Plant: Honesdale, Pa. 

Engineering Development Center: Newark, N. J. 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 
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Starting with aro- 


matic ile 


of any composition 
or purity... 





This basic liquid- 
phase air oxidation 
process, now ready 
for plant use... . 






Turns out monc., 


“ di- and polybas c 


aromatic acids <t 
low cost. 


Versatile New Route to Aromatic Acids 


CIENTIFIC Design Co.’s proc- 
S ess for making aromatic 
acids via liquid-phase air oxida- 
tion of aromatic hydrocarbons 
will get its commercial launching 
with a new plant to be built by 
Amoco Chemicals Corp. 

Amoco’s plant, being designed 
by SD, will cost an estimated $10 
million and will be able to 
turn out a nominal 60 million 
lb./yr. of phthalic anhydride, 
isophthalic acid, terephthalic 
acid, dimethyl] terephthalate, di- 
methyl] isophthalate and benzoic 
acid. It’s expected on stream 
next year. 

Standard Oil Co. (Ind.), cor- 
porate parent of recently organ- 
ized Amoco Chemicals, has just 
bought exclusive world-wide 
rights to the process, originated 
and pilot-planted by SD and its 
associated companies at their 
Port Washington (N. Y.) lab- 
oratories. SD will serve as 
Standard’s licensing agent for 
the process in foreign countries. 
(First licensee abroad is Pe- 
chiney in France; another license 
has already been granted to an 
unidentified company, and two 
more are being negotiated.) SD 
hopes, in addition, to win some 
of the engineering and construc- 
tion contracts involved. 
> Uses Mixed Xylenes—Distinc- 
tive feature of SD’s oxidation 
process (to be known in the In- 
diana organization as the “MC” 
process) is its versatility with 
regard to starting materials as 
well as to products. 

Process can start with aroma- 
tic hydrocarbons of any com- 
position or purity, can convert 
them to the _ corresponding 
mono-, di- and polybasic aro- 
matic acids. Specific conditions 
will determine whether to refine 
the feed stock or the products. 
Amoco will use a single source 
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of mixed xylenes, probably sepa- 
rate the mixture of phthalic acid 
isomers which is produced. 

Under present market condi- 
tions Amoco will doubtless shoot 
for maximum production of 
phthalic anhydride and _ tere- 
phthalic acid (or its dimethyl 
ester). Benzoic acid will be 
more of a byproduct. Whereas 
phthalic and terephthalic are 
made in the U. S. to the tune of 
some 350 million and 50-60 mil- 
lion lb./yr., respectively, sales 
of benzoic acid, the only com- 
mercial aromatic monobasic, 
amount to less than 1 million ]b. 
Obviously, Amoco could flood 
the present benzoic market. On 
the other hand, a drastic price 
reduction in benzoic acid from 
its present level of about 44¢/ 
lb.—certainly a logical expecta- 
tion—could possibly open up en- 
tire new markets for benzoic. 
> Still Secret—Pending the 
granting of patent protection, 
Scientific and Standard are 
keeping mum on process. de- 
tails. No information can be 
published on pressure, tempera- 
ture, catalyst, materials of con- 
struction, type of equipment or 
methods for separation of prod- 
ucts. 

SD will concede that process 
conditions are much milder than 
the 2,500-psi. pressure used by 
Oronite to make isophthalic acid 
from meta-xylene. On the other 
hand, the type of construction 
used in SD’s pilot plant sug- 
gests pressures considerably 
greater than 150 psi. 
> MC vs. Competition—Regard- 
less of exact conditions used, 
the MC process boasts a ver- 
satility, simplicity and economy 
unmatched by any other com- 
mercial process in its field. In 
comparing this process with 
others, SD cites these points: 


¢Compared with conven- 
tional air oxidation of naphtha- 
lene to phthalic anhydride, MC 


uses a price-stable, virtually 
unlimited domestic source of 
hydrocarbon. 

eCompared with  vapor- 


phase air oxidation of ortho- 
xylene to phthalic (Oronite 
process), with its reported 
yields of 50-70%, SD claims “al- 
most quantitative conversions.” 

eCompared with Oronite’s 
liquid-phase process for making 
isophthalic via oxidation of 
meta-xylene at 2,500 psi. and 
high temperature with sulfur, 
ammonia and water, the MC 
process eliminates the cost of 
chemical oxidants and suggests 
lower capital costs. 

¢Compared with nitric acid 
oxidation of para-xylene to tere- 
phthalic (Du Pont), the MC 
process again avoids the cost of 
reagents and claims, in addition, 
higher yield and purer product. 

eCompared with Hercules’ 
complex four-step oxidation of 
para-xylene, the MC process is 
obviously simpler and more ver- 
satile. 

¢Compared with the Rich- 
field-Stanford Research Insti- 
tute two-step process (air 
oxidation plus nitric acid oxida- 
tion), using mixed xylenes, the 
MC process again is simpler and 
eliminates the cost of oxidant. 

eCompared with  Shell’s 
liquid-phase air oxidation of 
tertiary butyl toluene to ter- 
tiary butyl benzoic acid, with 
maximum yields per pass of 
about 60% and ultimate yields 
with recycle of 85%, SD claims 
“almost quantitative yields” in 
single-pass operation without 
recycle. 
» Cheap Raw Material—Accord- 
ing to Ralph Landau, SD execu- 
tive vice president, one of the 
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ANHYDROUS AMMONIA: Commercial & 


Refrigeration Grades 

(NHs3) of the highest purity available from 
three producing plants . . . backed by pro- 
duction experience from 1880. 


AMMONIA LIQUOR: 


Ammonium hydroxide (NH4OH)...mul- 
tiplant production for a wide variety of 
uses. 


AMMONIUM SULPHATE: 
(NH4)2SO4 available at Hopewell, Va. 


NFS-83 and NFS-50: 


Ammonium nitrate-water solutions con- 
taining respectively 83% and 50% 
(NH4NO3). Available from three produc- 
ing plants. 


ETHYLENE OXIDE: 


A rocket propellant; fumigant, fungicide 
and sterilant; reactive chemical interme- 
diate for the synthesis of acids, alcohols, 
alkylanolamines, cyanohydrins, — esters, 
ethers, glycols and halohydrins. 


ETHYLENE GLYCOL: 


Practically odorless, hygroscopic liquid 
with many uses. 


DIETHYLENE GLYCOL: 
Hygroscopic, non-corrosive liquid with 
many uses. 


TRIETHYLENE GLYCOL: 


Low volatility, high boiling point liquid 
with many uses. 


ETHANOLAMINES: 


Used in virtually every industry, easy to 
handle, reactive. Triethanolamine avail- 
able in two grades—commercial and 98%. 








FORMALDEHYDE: 
Available as 37% Inhibited, 37% Low- 
Methanol, 45% Low-Methanol, 50% 
Low-Methanol. 


METHANOL: 
Synthetic methyl alcohol of 99.85% purity. 


NITROGEN TETROXIDE: 


NoOxg as oxidant for liquid rocket propel- 
lants has higher energy than hydrogen 
peroxide, red or white fuming nitric acids 
and mixed acid. 


SODIUM NITRATE: 


A white crystalline salt of high purity 
containing a minimum of 99.5% NaNOs. 
Supplied in three grades at no extra cost— 
coarse, medium and fine crystal sizes to 
meet exacting process requirements. 


UREA: 


A white, crystalline solid, Crystal Urea 
(Carbamide) is a high-purity product 
made to meet rigid specifications. It is 
used in an extremely wide range of prod- 
ucts and processes. 


U-F CONCENTRATE-85: 


A specially formulated low-water content, 
highly concentrated solution especially 
suited to manufacture of urea-formalde- 
hyde resins and adhesives. Contains 59% 
formaldehyde, 26% urea. 


NITROGEN DIVISION 


products are the result of more than 60 
years of experience. They are backed by 
high standards of quality, enterprising 
research, technical assistance and prompt 
service. We welcome inquiries about any 
of these products or derivatives of them. 
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CENTRIFUGAL separation is final step in SD’s pilot-plant operations. 


most important fields of appli- 
cation of the MC process is in 
the oxidation of mixed xylenes 
such as are readily available 
from catalytic reformers or 
from coal-tar distillation plants. 
These mixtures are frequently 
sold in world markets at or 
about solvent prices, enabling 
the production of mixed dibasic 
acids directly at low cost. 

Landau’s original work on 
aromatic oxidation, however, 
was concerned with a specific, 
less-common starting material 
— para-diisopropyl benzene. 
Several years ago a prospective 
client asked Scientific Design 
to suggest an alternative route 
to terephthalic acid which might 
be competitive with oxidation of 
para-xylene. Landau came up 
with the idea of oxidizing para- 
diisopropyl benzene, which could 
be synthesized readily enough, 
like cumene, from propylene and 
benzene. 
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SD proceeded to develop in its 
laboratory an air oxidation 
process for making terephthalic 
from this synthetic intermedi- 
ate,* then found to its amaze- 
ment (and ultimate profit) that 
its oxidation technique could be 
made to do all the other things 
claimed above. 
> Big Payoff—Although Scien- 
tific Design is a relatively small 
company, its three owners de- 
cided to risk their limited re- 
sources in further development 
of the oxidation process. Three- 
shift pilot-plant operation began 
in January 1954 on a scale of 
several hundred lb./day. During 
1956, Standard collaborated in 
the solving of specific process 
problems at Whiting on a some- 
what smaller scale, culminating 
in Standard’s recent decision to 
buy the process outright. 





*SD has designed a _ terephthalic 
plant using this route for a European 
company. 










Landau describes the oxida- 
tion process development as the 
SD group’s most expensive ven- 
ture to date, even though it cost 
SD less, he says, than it would 
have cost a large operating com- 
pany. And he beams like a proud 
parent on commencement day 
when he also tags the project as 
SD’s “most rewarding” one. It 
will provide SD with ample en- 
couragement for future process- 
development programs. 


More Petrochemicals 
For Mid- and Southwest 


Jefferson Chemical Co. plans a 
$35- to $40-million expansion of 
its petrochemicals plant at Port 
Neches, Tex.; Petroleum Chem- 
icals, Ine., has revealed that 
ethylene output of its multimil- 
lion-dollar petrochemicals plant 
under construction at Lake 
Charles, La., will be 200 million 
lb./yr.; Commercial Solvents 
Corp. and the Columbia Gas Sys- 
tem, Inc., are considering ex- 
penditures of $40-$50 million on 
construction of new petrochem- 
icals facilities in the Ohio Valley 
area. 

The Jefferson expansion will 
triple production facilities for 
ethylene, double capacity for 
ethylene glycol. It includes a new 
chlorine plant and _ stepped-up 


_ output of a number of specialty 


chemicals. 


Third Big Plant 


For Isocyanates 


At Moundsville, W. Va., Na- 
tional Aniline Div. has started 
up the third of the nation’s 
isocyanates plants, all built 
within the past year. With a 
reported capacity of 6-7 million 
lb./yr. of these key intermediates 
for making polyurethanes, the 
new plant joins Du Pont’s 25- 
million-lb./yr. installation at 
Deepwater Point, N. J., and 
Mobay’s Moundsville plant, 
whose 10-17-million-lb. output is 
set to be tripled. 

National Aniline has produced 
isocyanates in substantial volume 
at its interim plant at Buffalo 
since 1955. The Buffalo plant 
will continue to produce new 
isocyanates developed at the com- 
pany’s research center there. 
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Another Conkey Crystallizer 


for Sherritt Gordon Mines— 


The second Conkey triple effect ammonium sul- 
phate crystallizing system has been put “on stream” 
at Sherritt Gordon Mines Ltd. in Fort Saskatche- 
wan, Alberta, Canada. Repeat orders such as this 
are based on performance . . . the proven success of 
Conkey Crystallizers to control the crystallization 
process and economically produce highest quality, 
optimum size, crystallizing products. 


Conkey Crystallizers are designed and engineered 
to meet specific plant requirements. They are fab- 
ricated by Chicago Bridge & Iron Company in four 
strategically located, completely equipped plants. 

Plan now to convert your by-product plant liquors 
into plant profits with “Conkey Know How”. A 
Conkey engineer will be happy to assist you. Write 
the nearest CB&I office for complete information. 


& IRON COMPANY 


JAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 


CONKEY 


EQGUrrnane NT 
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Cellulose binder is first dispersed in water. 


Glass fibers are cut to length, mixed with slurry. 


Cellulose-glass fiber slurry is molded into preform. 


Preform is air-dried, ready for plastic impregnation. 





Preforms Made via Glass Fiber Slurry 


ROCESS outlined above is de- 
P'xtsnet to take the costly, 
time-consuming hand _ opera- 
tions out of the manufacture of 
fibrous-glass-reinforced plastic 
articles which have nonuniform 
wall thickness. 

This is done by forming, 
automatically and continuously, 
the glass fiber preforms for 
such articles. Thus mass-pro- 
duced, application-tailored fin- 
ished articles can sell at about 
half of going prices. 

Big markets should open—in 
reusable military and industrial 
shipping and storage contain- 
ers, in machine housings, in 
consumer products such as auto 
bodies and furniture, and many 
other items requiring bosses, 
ribs or flanges. For these types 
of applications, _reinforced- 
plastic performance character- 
istics are often superior, but 
cost has been prohibitive. 

Developed by Pressurform 
Co., Swarthmore, Pa., the new 
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process has already been li- 
censed to an affiliate, Pressur- 
form Container Corp. (also at 
Swarthmore) and to Banner 
Fiberglass Products Corp., Pat- 
erson, N. J. The Swarthmore 
unit started production last 
April and is now supplying 
shipping containers for radar- 
jamming equipment to General 
Electric. 

> Forming the Skeleton—The 
Pressurform technique makes 
an aqueous slurry of glass fibers 
and binder, raw materials for 
preforms. The preforms are 
precisely shaped skeletons of the 
finished products. 

With slurrying comes the ease 
of liquids handling plus the 
ability to mold the fibrous glass 
as if it were a plastic; preform 
shapes are pressed out of the 
slurry in a mold, specially de- 
signed but related to those used 
in forming plastics. 
> No Hand-Tailoring—It has al- 
ways been relatively easy to 


make reinforced-plastic flat and 
corrugated panels—even  con- 
toured shapes—as long as sec- 
tion thickness was constant. But 
for contoured parts with vary- 
ing wall thickness, glass mats 
had to be cut and tailored, con- 
toured and hand-coaxed—with 
resin as a binder—to achieve 
shapes close to the desired 
skeletal form. 

This difficult hand-tailoring, 
necessary before such _ parts 
could be molded with resin and 
heat-cured between matched 
metal dies, has held back devel- 
opment in the field. In addition 
to cost problems, quality control 
has been difficult, and good 
housekeeping has been impos- 
sible. 

The Pressurform process 
promises easy, automatic fabri- 
cation of almost any preform 
shape. Any reasonable contour 
and any reasonable variation in 
section thickness can be achieved 
by Prezsurforming. (Continued) 
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Injection Molders: 





y- 
ts 
is . . 
‘h Have you found the melt index that gives you both 
ye good flow characteristics and good “‘stress-cracking”’ re- 
d sistance? Or are you plagued with production problems? 
g, Now you can get the correct melt index resin. A-C Poty- 
is ETHYLENE technical representatives can show you how 
: to tailor-make the individual melt-index polymer that 
L- is exactly right for your product. 
if A blend of A-C PoLyETHYLENE and the proper resin 
d will enable you to get both good flow characteristics and 
S- good resistance to “stress-cracking.” The use of A-C 

POLYETHYLENE results in these advantages, too: 1. low- 
"4 ered costs; 2. high gloss; 3. improved color dispersion; 
l- 
m 
ir 
n . 
a AC Polyethylene 
) 

*trademark 
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Are you using the wrong melt index? 


4. increased or equivalent stiffness; 5. reduced cycle time; 
6. decreased injection pressures; 7. better mold release. 


Mail in the coupon today for assistance in tailoring a 
melt-index resin to your operation. 


a nn ae 














| SEMET-SOLVAY PETROCHEMICAL DIVISION 
t Allied Chemical & Dye Corporation 
Room No. 502-A 
| 40 Rector Street, New York 6, N. Y. 
I want assistance in developing the correct melt-index resin, 
Name 
Address 
City 
| Zone State 
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> How It’s Done—Process starts 
with preparation of binder pulp. 
Instead of a conventional resin 
binder, Pressurform uses cellu- 
lose. With cellulose-water slurry 
is mixed glass roving cut into 
preselected lengths. These lengths 
can be varied between + and } 
in., depending on desired struc- 
tural properties of end product. 

Ratio of glass to cellulose in 
the slurry affects strength of 
product. Where strength is of 
lesser importance, proportion of 
cellulose can be raised to cut 









materials cost. (Cellulose costs 
10-20¢/lb., compared with about 
32¢/lb. for fibrous glass.) Syn- 
thetic, rather than cellulose, 
fibers can be used to obtain 
yet another variation in end- 
product quality. 

Because proportions and vol- 
ume of material are controlled 
automatically, variation in pre- 
forms is less than 4 oz. in 20 oz. 

Preform mold operates at 
pressures varying from 30 to 100 
psi. Slurry water squeezes out 
through perforations in the mold. 








Property changes induced in 
polyethylene-coated cable by 
passage through 2-million-volt 
Van de Graaff accelerator’s elec- 
tron beam are now being studied 





Electrons Modify Plastic-Coated Cable for Study 





Ai ah iN ts 


by British Insulated Callender’s 
Cables Ltd., London. Cable un- 
der radiation is handled by con- 
ventional take-up and haul-off* 
cable machinery. 








Preforms are damp, but firm and 
accurately shaped. 

After drying in an air oven, 
preforms are ready for impreg- 
nation with plastic (polyester 
resin, at Swarthmore) in the 
molding press. Preforms can be 
turned out in 30 sec. to 24 min., 
depending on design—a frac- 
tion of the time required by con- 
ventional methods. 
>Everyone’ Benefits — GE’s 
radar containers made by Pres- 
surform at Swarthmore provide 
a good example of the design 
flexibility afforded by the new 
technique. Strength is provided 
where needed by thickness at 
the corners; side walls are ta- 
pered for minimum container 
weight (two-thirds that of 
steel) and for most economic 
use of raw material. 

Steel containers frequently 
used in this type of application 
cost $35 each, Pressurform con- 
tainers cost $40, pre-Pressur- 
form reinforced-plastic con- 
tainers cost $120. Just the fact 
that, unlike plastic, the steel 
containers must be _ painted 
twice a year more than balances 
the price discrepancy between 
stee] and Pressurform products. 
Even at pre-Pressurform prices, 
there has been some market— 
albeit small—for the reinforced- 
plastic containers because of 
their light weight and superior 
shock and corrosion resistance. 

A typical Pressurform instal- 
lation for producing preforms 
would cost in the neighborhood 
of $150,000. If set up to pro- 
duce containers ranging in size 
between 12X12X16 in. and 
28x28x22 in. that  installa- 
tion’s production capacity would 
average about 64 containers/ 


8-hr. day. 


Better Way to Refine 


Aromatic Hydrocarbons 


Oil & Chemical Products, Inc., 
New York, has just been issued 
a patent for a process to remove 
finely dispersed sulfuric acid 
present in treated hydrocarbons 
in a manner technically simple 
and in a commercially useful 
form. Used for five years at the 
company’s Houston, Tex., re- 
finery, the process is said to have 
produced greater yields of ben- 
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Fischer & Porter has the answer...it’s READABILITY 


c 


ook at the actual size illustration above. 
Notice how horizontal chart travel assures 
quick, easy readability. Side writing pens mean 
accurate reading of chart record. The entire 
instrument may be withdrawn from case, mak- 
ing visible a 14 hour chart section, without 
interrupting operation of the recorder or con- 
troller in any way. There are no other instru- 
ments like these using full four inch charts. 


F&P Ratographic Recorders may be quickly 
interchanged from the front of the panel. Serv- 
icing is simple. Automatic seal-off. Consider 
the continuous chart rewind with handy daily 
tear-off. Consider the removable pens, fed from 
an adequate ink supply reservoir. Yes, con- 
sider all the F&P Ratographic advantages and 


you'll buy no others. 
These instruments mount readily on conven- 
tional or graphic panels. Specify any of many 
options and F&P has the answer. A single F&P 
Ratographie Recorder in use will convince you 
of their versatility, high accuracy and depend- 
ability. That’s a firm assurance. Write today 
for complete information or specific quotations. 
Fischer & Porter Co., 127 County Line Road, 
Hatboro, Penna. 


Illustrated Literature on Request 

Catalog 55-20 is a complete, detailed 
report on the multiple applications, 
the many options available in F&P 
Ratographic instruments. Write for 
it today. No obligation, of course. 








[> FISCHER & PORTER CO. sn, 





INSTRUMENTATION 
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zene, toluene and xylene, sub- 
stantial savings in chemicals and 
recovery of valuable byproducts. 
The method avoids formation of 
emulsions; as a consequence, 
losses of desired aromatics are 
materially reduced as compared 
with those from other known 
processes, 


More Pure Water 
Via Membranes 


The largest plant in the world 
to electrically purify salt water 
has been put on stream by 
Bahrain Petroleum Co. at Bah- 
rain in the Persian Gulf. To 
produce 86,400 gal./day of fresh 
water and supply drinking and 
cooking water for a community 
of 5,000, process used at Bahrain 


uses electric membrane demin- 
eralizers developed by Ionics, 
Inc., Cambridge, Mass. (Chem. 
Eng., Oct. 1956, p. 185). 

The electric-membrane process 


operates by use of selective 
cationic and anionic barrier 
membranes. An individual cell 


consists of an anion membrane 
and a cation membrane, sepa- 
rated by spacers to permit flow 
of saline water between them. 
The new plant consists of 15 
basic desalting units; they are 
connected in three parallel banks 
of five series units. In the series, 
each of the five units removes 
up to 40% of the salt present at 
the beginning of the cycle. In- 
put water of 3,100 ppm. dissolved 
solids is converted to product 
water of less that 450 ppm. dis- 
solved solids. 





Small, neat look of Davison 
Chemical Co.’s 15-ton/hr. com- 
plete liquid fertilizer plant at 
Wakarusa, Ind., typifies the new 
silhouette in fertilizer equip- 
ment. With many small plants 
located close to markets, in- 
creasingly important complete 
liquids are made by neutraliza- 
tion of phosphoric acid with am- 








Liquid Fertilizers Give New Look to Plant Interiors 


monia, shown above, subsequent 
addition of urea and potash. 
Davison uses a batch process, 
which provides for production of 
aqua ammonia, ability to cool 
during the neutralization proc- 
ess and maintenance of proper 
balance of ammonia and phos- 
phoric acid by means of a pH 
meter. 















Smaller plants using the proc- 
ess are already in operation in 
the United States. 


New Formaldehyde Plant; 
New Process Direction 


Latest addition planned for 
Reichhold’s chain of formalde- 
hyde plants, a $225,000 unit at 
Tacoma, Wash., will use an iron- 
molybdenum-oxide process de- 
veloped at the company’s Seattle 
plant (Chem. Eng., Nov. 1954, 
pp. 109-110). This probably cues 
the process direction for all fu- 


ture company expansions in 
formaldehyde. 

Reichhold’s older formalde- 
hyde units in Massachusetts, 


North Carolina and Alabama 
continue to use conventional sil- 
ver catalyst for the basic step— 
oxidation of methanol with com- 
pressed air. However, low con- 
struction cost makes the new 
process, based on metallic oxide 
catalyst, one that could be eco- 
nomically located anywhere in 
the country where formaldehyde 
is needed. 

Capacity of the new plant has 
not been announced, except that 
it will increase the firm’s Pacific 
Northwest formaldehyde capac- 
ity by 75%. Initial capacity of 
the firm’s Seattle plant, only 
other one in the region, was 2 
million lb./mo., since increased. 


Northwest Pulpers Unite 
To Study Pollution 


Recognizing public pressure 
for air- and_ water-pollution 
abatement, 16 Washington and 
Oregon pulp and paper mills have 
formed the Northwest Pulp & 
Paper Assn. as a permanent re- 
search and educational organiza- 
tion. 

One association member, Ray- 
onier, became target of a dam- 
age suit, filed by Puget Sound 
oyster growers last June and 
now reaching the courts, charg- 
ing that Rayonier’s Shelton, 
Wash., discharges are responsi- 
ble for a high mortality rate 
among the oysters. The Wash- 
ington State Pollution Control 
Commission has refused to give 
the company a permit to continue 
its present method of waste dis- 
posal. 
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The filter that for 25 years has featured perfect cake 
stability. The time tested, proven superiority of the hori- Sparkler Horizontal Plate Filter. 


zontal plate principle has been accepted to the extent that The cake maintains its original posi- 


; ; : ae tion as formed regardless of pres- 
in recent years this horizontal position of the cake has : . . , 
sure fluctuation, flow rate, or vis- 


been the most copied design feature of any filtration cosity. No break through is possible 
principle by filter manufacturers all over the world. even with a complete shut down of 
the filter. Filtering can be resumed 
Aloysius C. Kracklaver with perfect safety at any time. 


ee Originator of the 
es ? Horizontal Plate Filter @ 


<SPaRKLER 


| MANUFACTURING CO. 
| MUNDELEIN, ILL. ~~ 






With Sparkler plate construction a 





completely sanitary filter can be fur- 
nished. A thin, economical precoat is 
possible with a minimum of filter aid. 


Sparkler International Ltd.— manufacturing plants in Canada, Holland, Italy and 
Australia. % Representatives in principal cities throughout the world. 
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New Process Presages Lysine Surge 


Fermentation route, just put into commercial 


use by Pfizer, joins extraction and chemical synthesis 


processes in bid for lysine’s potentially lucrative markets. 


One of the chemical in- 
dustry’s most versatile tandems 
—Pfizer «nd fermentation—has 
bounded into the news again. 
The reason: First commercial 
production via fermentation of 
L-lysine, one of the eight essen- 
tial amino acids and the one 
most lacking in wheat products 
like flour and cereals. 

This puts three major com- 
panies in a position to produce 
volume quantities of the levoro- 
tatory, or biologically active, 
isomer of lysine. More than two 
years ago Du Pont announced a 
total chemical synthesis from 
furfural and a pilot plant to 
back it up. What’s more im- 
portant, you’ll probably see Du 
Pont get a $1.5-million lysine- 
from-furfural plant rolling this 
year at Niagara Falls, N. Y. 
> Synthesis for the Long Run— 
Merck, in lysine production for 
about six months, will give no 
clues as to its manufacturing 
techniques or its future plans. 
Most of Merck’s present output 
is thought to be via fractiona- 
tion of animal blood. 

But you should expect Merck 
to switch to synthesis if markets 
for lower-priced lysine open up. 
(Present price for L-lysine is 
$12/lb. in 50-Ib. lots.) That’s 
because recovery of lysine from 
natural sources is not consid- 
ered economically attractive, in 
the long run, for big-volume 
markets. And you need only re- 
view Merck’s patents to see how 


Solvent 


























well-grounded the firm is in the 
area of chemical synthesis of 
amino acids. 

Now, with Pfizer’s fermenta- 
tion technique in the ring— 
promising to “prepare lysine at 
a price substantially below that 
at which the compound is cur- 
rently sold in commerce’—the 
plot doth thicken. 
> Many Contenders—Others are 
working, too, in the lysine field. 
Dow markets small amounts of 
DL-lysine; Wilson & Co. will get 
into L-lysine production from 
packinghouse wastes; Bios Lab- 
oratories synthesizes both DL-ly- 
sine and L-lysine; and Depart- 
ment of Agriculture’s Northern 
Regional Research Laboratory 
in Peoria, Ill., is experimenting 
with fermentation production of 
lysine-containing microorgan- 
isms. 

Du Pont, Merck and Pfizer 
offer a product whose L-lysine 
content is 95% or better. Pfizer 
uses a selective fermentation 
and microbiological transforma- 
tion (akin to pinpoint chem- 
istry in steroid modification) to 
synthesize levo isomer to the 
virtual exclusion of dextro 
isomer. 
> Half and Half—Any chemical 
synthesis, on the other hand, 
will yield a racemic mixture of 
lysine isomers, half of which is 
biologically inactive. Thus, sep- 
aration and recycling of un- 
wanted D-isomer for subsequent 
conversion to the levo form are 
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The proof is piling up! 
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isophthalic Based House Paints 
are Vastly Superior 


Exterior house paints based on Isophthalic— 


have uniform through-dry—no paint wrinkling 


Oronite’s extensive testing, plus results by lead- 
ing resin manufacturers, prove Isophthalic 
greatly superior to other materials in this regard. 


have faster drying properties 

The higher, more uniform molecular weights 
give a dry film — quicker. 

have practically no yellowing in light tints 


With Isophthalic, oils can be used which greatly 
reduce the amount of normal paint yellowing. 


can be manufactured at lower cost 


have mildew resistance 


This quality appears to result from less unat- 
tached fatty acids present. 


have outstanding flexibility characteristics 


At longer oil lengths greater flexibility results 
from higher proportion of flexible fatty acids in 
the molecule. 


have better color retention 


Closer bonding of pigment particles give more 
uniform color appearance after application. 


Manufacturing costs can be reduced because more low-cost oils can be used. 


Resin and paint manufacturers can now offer new and improved products with 
Oronite’s new, advanced raw material — Isophthalic. Contact any Oronite office 
for complete information—or ask your resin or paint manufacturer about lsophthalic. 





ORONITE CHEMICAL COMPANY 


EXECUTIVE OFFICES: 200 Bush Street, San Francisco 20, California 


SALES OFFICES 
30 Rockefeller Plaza, New York 20, N. Y. Carew Tower, Cincinnati 2, Ohio 
20 North Wacker Drive, Chicago 6, Illinois 714 W. Olympic Blvd., Los Angeles 15, Calif. 
Mercantile Securities Bldg., Dallas 1, Texas 450 Mission Street, San Francisco 5, Calif. 
EUROPEAN OFFICE 
36, Avenue William-Favre, Geneva, Switzerland 4021 
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necessary to Du Pont’s and 
Merck’s techniques. 

At present lysine finds outlets 
as an ingredient of pharmaceu- 
tical products (dietary supple- 
ments) and_ specialty foods. 
These fields are _ definitely 
limited, however, and the trium- 
virate of big producers is most 
assuredly looking beyond them in 
its plans. 

Pfizer regards lysine as a 
chemical which could become as 
important as some vitamins. At 
least two things lead you to be- 
lieve the firm doesn’t expect to 
have to wait five or ten years for 
things to start breaking: Du 
Pont’s long interest in lysine 
and its present plans for in- 
creased production; and the sus- 
picion that a company like Pfizer 
wouldn’t jump into something 
like this unless it could see a 
$1-2-million market for itself in, 
say, two years. 
> Not Cut and Dried—Yet an 
independent consulting organi- 
zation concluded from a recent 
survey that, although lysine 
could prove to be a_ bonanza, 
there’s little justification for 
anyone to go to town with large- 
volume production for some 
time. 

There’s controversy, too, as to 
the nutritional efficacy of lysine, 
of amino acids in general. More 
proof is needed from clinical 
studies, proof that addition of 
lysine to foods offers benefits to 
significant population groups 
(e.g., children, old people). 

Obviously anyone in the lysine 
business will have to do a superb 
selling job to put the chemical 
over. They’ll have to sell the 
government on the nutritional 
need for, and beneficial effects 
of, lysine addition. They’ll have 
to sell vitamin formulators and 
food processers on the competi- 
tive advantages of lysine-en- 
riched products. They’ll have to 
get lysine’s present price much 
lower if they are to catch the 
serious attention of the feed in- 
dustry (although a less-pure 
form or a lower dosage might be 
worthwhile). 

The domestic market will be 
tough to crack. But don’t forget 
the overseas potential. Conceiv- 
ably, a way might be found, 
through the United Nations, to 
move lysine to backward areas 
with acknowledged nutritional 
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deficiencies. Then, with a sub- 
stantial volume outlet of lysine 
shaping up, the domestic pro- 
ducer would be able to shave 
prices to open up bigger home 
markets. 

> Fermentation Route — Fer- 
mentation has proved many 
times to be a low-cost route to 
chemicals. Let’s examine Pfizer’s 
patented two-stage lysine proc- 
ess, now in operation at the 
Brooklyn plant: 

A mutant strain of EF. coli is 
grown, in an aerated, submerged 
fermentation, on a medium of 
corn-steep liquor. The pH is 
held at, or close to, neutrality, 
and 1-10% glycerine is added 
gradually to help obtain high 
yields of a,e-diaminopimelic acid. 
(Other diaminopimelic isomers 
don’t convert to lysine as pre- 
dictably or cleanly.) The mutant 
E. coli is unable to convert di- 
aminopimelic acid to lysine, but 
requires small amounts of lysine 
(which it obtains from the corn- 
steep liquor) for growth. 

In about three days, when 
pimelic synthesis has reached a 
peak, Pfizer adds another micro- 
organism to the brew—a wild, 
or common, strain of F. coli 
which doesn’t need lysine for 
growth but which does generate 
the important enzyme, diamino- 
pimelic acid decarboxylase. This 
enzyme, in turn, decarboxylates 
the dibasic pimelic acid to yield 
a,e-diaminocaproic acid, or ly- 
sine. 

Toluene is added to rupture 
the FE. coli cell walls and liberate 
the enzyme for biosynthesis. It 
also serves to maintain sterility 
during process stages when the 
enzyme is doing its job. 

Addition of chelating agents 
(to regulate concentrations of 
metallic ions needed by micro- 
organisms) and vitamin B, helps 
obtain maximum conversion of 
diaminopimelic acid to L-lysine. 
Lysine Recovery—After 24 
hours the enzyme reaction mix- 
ture is acidified and clarified on 
a precoated rotary vacuum filter. 
Filtrate passes through towers 
of sulfonic ion-exchange resins, 
where lysine is absorbed and 
subsequently eluted with dilute 
alkali. Concentration of the 
eluate, decolorization with acti- 
vated carbon and filtration fol- 
low. 

Addition of hydrochloric acid 
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and a solvent causes L-lysine 
monohydrochloride to crystal- 
lize. Re-solution of the crude 
salt, carbon treatment and re- 
crystallization from another 
solvent-water system produces 
98% L-lysine. 


New Zine Oxide Process 
Gets First Plant Use 


A new process to make high- 
grade oxide directly from zinc 
sulfide ore concentrates without 
prior roasting (Chem. Eng., Nov. 
1954, p. 100) is now in commer- 
cial use at a 10-ton/day plant of 
Northwest Refining & Chemical 
Co. in Spokane, Wash. 

Key piece of equipment—a 
stationary reverberatory fur- 
nace—was developed by Barnard 
Wilcox, company president. 
After drying and_ passage 
through vibrating screens, ore 
concentrates go to multiple igni- 
tion chambers of the furnace. 
Flash oxidation of ore in air at 
2,600 F. and rapid segregation 
separates raw materials into 
slag, metallic oxides and com- 
bustion gases. 

The $250,000 plant produces 
ammonium sulfate, two types of 
zine oxide and zine ingot. Proc- 
ess can start with either stand- 
ard concentrates (50-55% zinc) 
or low-grade flotation concen- 
trates (30-40% zinc). 


Independent Service Firms 
Show Strong Growth 


Fluor Corp.’s recent announce- 
ment that it will add research 
to the engineering-construction 
services it has long offered the 
chemical process industries re- 
flects the startling wholesale 
growth enjoyed by independents 
—in both research and engineer- 
ing fields—since World War II. 

An informal poll at a recent 
meeting of the American Council 
of Independent Laboratories, for 
example, revealed that business 
of all member companies had 
grown 20-30% during 1956. In- 
creases during the past five years 
were estimated at about ten-fold. 
Most frequently mentioned rea- 
son for the growth: Engineer 
shortage puts manufacturers in 
need of all the auxiliary help 
they can muster. 
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performance tests on a 45,000 lb/hr oil-fired Packaged 
Steam Generator installed at a large New England chemical 


YosteER WHEELER engineers have conducted extensive 


plant. 

During a 30-day period, the unit was operated at 42,500 
lb hr on a 24-hour basis, delivering over 1,000,000 lb of 
steam per day. It was also operated at 46,500 lb/hr over 
an 8 hr period. 

Efficiency at design load of 45,000 lb/hr exceeded con- 
tract requirements of 83.2%. During performance tests 
the boiler was operated in excess of 51.000 lb/hr at an 
elliciency of 82%. 

Although purchased as a base load unit, tests were also 
conducted to determine its flexibility. Rapid load swings 
from 10,000 to 51,000 lb/hr were set up while on auto- 
matic control. The boiler was able to swing from one ex- 
treme to the other in considerably less than 60 seconds. 

This very satisfactory performance stems from the con- 





Cutaway drawing of FW Packaged Steam Generator of servative FW design and generous water storage capacity 
the type shown installed above at a large New England ° ° ; ° “iy 
chemical plant. Except for the firing front, the entire which are important features of the entire standard line. 
unit is located out of doors. The performance tests , ey F ne RE Peaeerenenen yt eee c / 

seaeblanielk White aieG tanta ih Baneaaeat, oheat Wek. Available in rated capacities from 10,000 to 50,000 lb/hr, 
cal New England weather conditions. with wide choice of burners and controls. For complete 


information, send for Bulletin No. PG-55-3. Foster Wheeler 
Corporation, 165 Broadway, New York 6, N.Y. 


OSTER WHEELER 


NEW YORK * LONDON e PARIS © ST. CATHARINES, ONT. 
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High-Velocity Burner Wins Chemical Spurs 





Drying and Heating Applications HEN Leonard Peskin, 
president of Thermal Re- 

Allied Chemical, Hopewell, Va. search & Engineering Corp. 
Application undisclosed (Conshohocken, Pa.), dropped 

Dow Chemical, Bay City, Mich. into our offices four years ago 
Heating magnesiuffi melting pots to tell us about the high-velocity 

DuPont, Deepwater, N. J. ; oil and gas burner being de- 
Spray-drying dyes, detergents, pigments veloped by his infant company 

Harshaw Chemical, Elyria, Ohio we atked hie what this ams 
Spray-drying catalyst pellets burner could do in chemical 


Rubberoid Co., Rochester, N. Y. 


rocess lications. 
Wallboard drying process applicatio 


At that time the burner was 
so new that its value to chemical 
engineers could be described 
only in terms of potentialities 
(see Chem. Eng., Dec. 1952, p. 
104, and Feb. 1953, pp. 208-209). 

But today we find the chemi- 
cal process industries turning to 
the Thermal burner for a 
steadily growing number of 
jobs. A sampling of them ap- 
Submerged Combustion Applications pears in the list at the left. 

Barium Products Co., Modesto, Calif. > Changing Picture — Direct 
heating for a wide variety of 
Callery Chemical, Callery, Pa. drying tasks currently domi- 

Concentrating, neutralizing waste NaOH nates the scene. And from the 
U. S. 1. Chemical, Tuscola, Ill. bright impression the burner’s 
scored so far, especially on 
dryer manufacturers and de- 
signers like Wyssmont and Gen- 
eral American Transportation, 
it should continue to do so for 
some time. Wyssmont’s Presi- 
dent Arnold Weisselberg pre- 
dicts that it will be used with 
most of his company’s big Turbo 
dryers in the future. 

But, with the hard search on 
for more potent routes to waste 
disposal, the burner seems to be 
finding still another forte. Out- 
fits like Quaker Chemical, B. F. 
Goodrich and Columbia-South- 
ern burn completely to innocu- 


Heating barium sulfate solution 


Concentrating sodium sulfate solution 


Waste Disposal Applications 


Atomic Energy Commission, Weldon, Mo. ous off-gases a_ surprising 
Fume decomposition diversity of materials—from as- 
Columbia-Southern, New Martinsville, W. Va. phalt to phosgene. 
Decomposing phosgene Along somewhat similar lines, 
B. F. Goodrich Chemical, Avon Lake, Ohio the burner is being tried out in 
Burning acetic acid-acetone mixture the role of a reactor. Stone & 
Quaker Chemical, Conshohocken, Pa. Webster, teamed with Thermal, 
Burning fumes from wax processing announced in November that it 


has developed a burner to pro- 
duce sulfur dioxide from sulfur. 
And Badger Mfg. Co. recently 
installed a Thermal unit for the 
manufacture of sulfur from 
hydrogen sulfide at Montana 
Sulfur & Chemical Co., Billings, 
Mont. Too, the burner is gaining 
experience in submerged-com- 
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SUPER-D-CANTER 


Continuous centrifuge 
for separation of large 
amounts of solids from 
slurries, and for wet 


classification of solids. } 





SHARPLES 


CENTRIFUGES Fit INTO 
MODERN PRODUCTION 


Seven types of Sharples continuous centrifuges— 








SUPER-D-HYDRATOR 


Completely automatic 
crystal dehydrator with 
external control of feed, 
rinse, and drying cycles. 





. and all seven of these Sharples types of centrifuges, 
including numerous additional variations, stand ready 
to serve you in the Sharples Process Testing Laboratories 
—these are full-sized machines capable of running your 
product under plant conditions. 








SUPER CLASSIFIER 


A continuous fine dry 
powder classifier com- 
bining high capacity, 
sharp separations, and 
high product recovery. 


























SUPER 
CENTRIFUGE = © 


Provideshighest {| 
centrifugal force i 
of any commer- 
cial centrifuge 
(13,200 x G); 
clarifies liquids 
and separates 
two immiscible 
liquids. 
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each designed and industry-proved to do a better 
job in a particular set of circumstances. 








£ 


DG-2 AUTOJECTOR 


A clarifier or sepa- 
trator which auto- 
matically discharges 
liquids and compar- 
L eeentneeanenmmeeal dry solids. 











D-2 
CENTRIFUGE 


High capacity centrifuge 
effects clarification of 
liquids and separation of 
two immiscible liquids. 
Continuous liquids 
discharge. 
























If, 


DH-3 NOZLJECTOR 


Heavy duty continuous 
solids discharge clari- 
flier, separator and con- 
centrator for high solids 
content slurries. 





“wr 


Modern processing needs the facts about the sav- 
ings in continuous centrifuging—Sharples has the 
full line from which to make an unbiased recom- 


mendation—backed up by performance. 


SHARPLES 


THE 


SHARPLES 


CORPORATION 
2300 WESTMORELAND STREET * PHILADELPHIA 40, PENNSYLVANIA 


NEW YORK © PITTSBURGH © CLEVELAND © DETROIT © CHICAGO ¢ NEW ORLEANS 
SEATTLE @ LOS ANGELES @ SAN FRANCISCO @ HOUSTON e ST. LOUIS 


Associated Companies and Representatives Throughout the World 
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PROCESSES & TECHNOLOGY... 


bustion and heating operations 
—techniques enjoying growing 
attention themselves. 

P Inviting Assets—Reasons for 
this mounting industry interest 
in the burner stem from its 
high-speed, short-flame combus- 
tion—a characteristic perfected 
originally for jet and _ rocket 
engines. Gases flow at velocities 
up to 500 ft./sec., flame tem- 
peratures hit 3,500 F. And bet- 
ter than 85% of the burning is 
completed in the burner itself. 

Thus the burner gets high 
rates of heat release in small 
combustion spaces. As Thermal 
points out, space-heating rates 
in the high-velocity burner 
reach 10 million Btu./(hr.) 
(cu. ft.), while conventional 
burners seldom top 100,000 
Btu./(hr.) (cu. ft.). 

Burner users report that this 

means to them: smaller fur- 
naces, nearly complete elimina- 
tion of furnace _ refractory 
linings, faster furnace heatup 
time, sootless gas stream even 
when burning heavy oil frac- 
tions. And these assets, they 
find, offer economies in operat- 
ing and installation costs that 
offset the Thermal  burner’s 
greater price. 
P On-Stream Payoff—Wyssmont 
Co. (Long Island City, N. Y.) 
illustrates how it exploits these 
features in its Turbo dryers. 

As the heat source for a dryer 
designed to drive off 2,000 Ib. 
water/hr. from catalyst pellets 
(for Filtrol Corp., Vernon, 
Calif.) Wyssmont selected a 
3.6-million-Btu./hr. Thermal gas 
burner. Put on stream in Octo- 
ber, it fires into a 35-cu.-ft. air- 
heating chamber. Weisselberg 
estimates that a low-velocity 
burner doing an equivalent job 
would require a furnace mixing 
chamber of some 110 cu. ft. 

General American Transpor- 
tation Co. (Louisville, Ky.) re- 
ports a comparable space-saving 
figure with a Thermal oil burner. 
Using a 4-million-Btu./hr. unit 
for a rotary dryer to dry am- 
monium sulfate, GAT estimates 
it needs about one-fourth of 
traditional furnace space. 
> No Refractory Protection—In 
neither of these installations, 
the firms report, is a refractory 
lining necessary. This is because 
of the burner’s short flame. 
Besides its high initial cost, a 





refractory furnace lining under 
the beating heat and flame of a 
conventional burner demands 
constant repair and _ usually 
must be replaced after about a 
year’s _ service. Weisselberg 
places the cost of each replace- 
ment alone at $1,000 to $6,000, 
depending on furnace size. So, 
while the space-saving feature 
of the Thermal unit fades out 
in lower-heat-release units, 
Wyssmont found it economical 
to choose a_ small 500,000- 
Btu./hr. burner to dry catalyst 
pellets for Houdry Process 
Corp. on the basis of refractory 
savings. 

> Direct Drying—The  short- 
flame feature also reportedly 
permits drying directly with 
combustion-product gases. Co- 
lumbia-Southern Chemical (Bar- 
berton, Ohio) put on stream in 
December a Turbo dryer capi- 
talizing on this advantage. It 
evaporates 11,000 lb. water/hr. 
from calcium chloride with 20 
Thermal units (total: 19 mil- 
lion Btu./hr.) firing directly 
into the unit, with trays and 
structural members expected to 
stand up without refractory pro- 
tection. 

These features also mark the 
burner’s success in submerged- 
combustion and heating opera- 
tions. Equipment size, Thermal 
reports, have been reduced by 
as much as 75%. In waste dis- 
posal these attractions join 
with the burner’s ability to 
handle very viscous materials. 
3y bleeding off some of its high 
heat production, the burner pre- 
heats and vaporizes liquid fuels 
and wastes before they are 
ignited. 
>How Burner Burns — Fuel 
enters through a standard pres- 
sure atomizer, air passes to an 
annular space from a low-pres- 
sure nozzle in the barrel-like 
burner assembly. Both streams 
mix in a vaporizing zone with 
combustion gases that have been 
sucked back through an annular 
recirculation chamber. Here 
liquid fuel is vaporized, but no 
burning occurs since the stream 
velocity is greater than the 
flame propagation velocity. 

Burning starts further down- 
stream at a recessed shoulder 
flame holder. There a sudden 
increase in burner diameter 
drops the mixture velocity suf- 







ficiently. Too, the low pressure 
at this point pulls back some of 
the hot combustion gases 
through the annular space to 
vaporize the liquid fuel. 

Initial ignition is aeccom- 
plished with an electric spark, 
but the recirculating combus- 
tion gases heat the incoming 
fuel and air sufficiently to allow 
self combustion once burning 
starts. 





Convention Calendar 


Society of the Plastics Industry, 
twelfth annual technical and 
management conference, rein- 
forced plastics division, Edge- 
water Beach Hotel, Chicago, 
Feb. 5-7. 


Chemical Market Research 
Assn., “Our Next Five Years 
of Competition with Foreign 
Chemical Industry,” Sheraton 
Hotel, Philadelphia, Feb. 19- 
20. 


American Society for Quality 
Control, Rochester section, 
13th annual quality control 
clinic, War Memorial, Ro- 
chester, N. Y., Feb. 19. 


National Society of Profes- 
sional Engineers, spring meet- 
ing, Hotel Francis Marion, 
Charleston, S. C., Feb. 15-16. 


American Society of Heating 
and Air-Conditioning Engi- 
neers, 13th International 
Heating & Air-Conditioning 
Exposition, International Am- 
phitheatre, Chicago, Feb. 21- 
Mar. 1. 


American Institute of Chemical 
Engineers, national meeting, 
Greenbrier Hotel, White Sul- 
phur Springs, Va., Mar. 3-6. 


National Assn. of Corrosion En- 
gineers, 13th annual confer- 
ence and_ exhibition, Kiel 
Auditorium, St. Louis, Mo., 
Mar. 11-15. 


1957 Nuclear Congress; consists 
of second nuclear engineering 
and science congress, 5th 
atomic energy in industry con- 
ference, international atomic 
exposition, hot laboratories 
committee’s 5th hot labora- 
tories and equipment confer- 
ence; Convention Hall, Phila- 
delphia, Mar. 11-15. 
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a reactor 
of gold 
for 

hot atoms 





From the resulting tests, the Atomic Energy 
Commission hopes to gather enough data to make 
possible the design of a portable power source for 


future military outposts. 


The fabrication and weldment of pure gold on 
such a large scale is probably without precedent, 
but Nooter has been in training for difficult pure 


metal and alloy fabrication jobs for many years. 


The Nooter Research Laboratory has pioneered 
and improved welding techniques on many metals. 
To you, this means better processing equipment, in 


the pure metal or alloy most suitable to your needs. 


"KN. Nooter expert is welding a solid gold liner for an experi- 
mental reactor to be used by the Los Alamos Scientific Laboratory. 


Your next tank or vessel job may not be as un- 
usual as the reactor shown here, but you can be 
sure of one thing—it will receive the same care and 
attention to detail given to every Nooter assignment. 
May we serve you soon? 


NOOTER 
CORPORATION 
“Since 1896” ws 


Steel and Alloy Plate Fabricators and Erectors... .‘‘Boilermakers’’ 
1422 SO. SECOND ST. ° ST. LOUIS 4, MO. 
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How Mead Process Recovers NSSC Pulping Chemicals 
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One Answer to Two Problems 


Mead process avoids stream pollution, recovers 


NSSC pulping chemicals. Two-stage carbonation, recycle 


of H.S to recovery furnace are key steps. 


Any process which offers a 
solution to the problems of raw 
material recovery and stream- 
pollution abatement is always 
good news to semichemical pulp 
producers. That’s why they’re 
eyeing with interest the com- 
mercial unveiling of the Mead 
recovery process at two neutral 
sulfite semichemical (NSSC) 
plants—Watervliet Paper Co., 
Watervliet, Mich. (on stream 
about now), and Mead Corp.’s 
Heald Div. plant at Lynchburg, 
Va. (on stream later this year). 

The new process, developed 
and pilot-planted by Mead in 
collaboration with Babcock and 
Wilcox, not only promises to re- 
duce river pollution, but also 
claims up to 97% sodium recov- 
ery and 92% sulfur recovery. 
> Now It Can Be Told—The 
pulp and paper industry has 
long been aware of Mead’s ac- 
tivity in this field, but little has 
been publicly known as to how 
the proposed process worked. 
Now that patent claims have 
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been allowed, Mead and B&W 
disclosed the elements of the 
process in November at the AI- 
kaline Pulping Conference of 
TAPPI in New Orleans. 
Basically, the Mead process 
involves conversion of a “green 
liquor,” made from a furnace 
smelt containing sodium sulfide, 
into a neutral sodium sulfite 
cooking liquor, via two-stage 
carbonation and sulfiting with 
furnace flue gases (see flow- 
sheet). The hydrogen sulfide 
evolved during carbonation is 
returned to the fursace for 
burning to sulfur diox:1e. 
>Here’s the Problem. Spent 
NSSC liquor, like black “iquor 
from the kraft pulping pt:-cess, 
can be readily concentra‘:d in 
multiple-effect evaporators (not 
so with lime-base acid sulfite 
liquor) and burned in a ‘ smelt- 
ing” furnace. In the furnace, 
organic matter is burned off 
and the inorganics are dis- 
charged as a smelt of sodium 
sulfide and sodium carbonate. 
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Whereas the kraft process 
reuses the sodium sulfide as 
such, the NSSC process requires 
sodium sulfite. Any NSSC 
scheme which recovers the sul- 
fur values, therefore, must in- 
corporate an oxidation step 
somewhere. This is easier than 
it first seems, as testified to by 
the number of attempts at de- 
veloping a successful process. 

A neat way around the dif- 
ficulty is to operate a NSSC 
mill in conjunction with a kraft 
mill, and several pulpers do just 
that. However, the kraft mill 
must be much larger (about 
three times) than the NSSC 
mill in order to absorb the 
NSSC waste liquor. 
> Some Possible Answers—The 
Mead process is by no means the 
only one which has been under 
investigation. Both here and 
abroad a number of recovery 
systems have been studied in 
laboratory, pilot-plant or full- 
scale operations. Some of these 
are: 

e Institute of Paper Chem- 
istry process, which makes no 
attempt at sulfur recovery, 
treating green liquor with com- 
plete makeup SO.. This process 
is the only one, other than the 
Mead, in commercial use in the 
U.28: 

e Zimmermann process, 
whose chief objective is disposal 
of organic wastes rather than 
chemical recovery (see Chem. 
Eng., Dec. 1955, pp. 103-4). 
Sodium values, but not sulfur 
values, can be recovered from 
the aqueous effluent. 

¢eSulfox process, in which 
smelt is oxidized with air to re- 
cover both soda and sulfur. 

eSivola process, recovering 
both soda and sulfur, in which 
H.S released by carbonation is 
sent to the sulfur burner and 
burned with makeup sulfur. 

*Stora Kopparbergs proc- 
ess, in which part of the H.S 
released by carbonation is re- 
acted with bisulfite solution to 
form thiosulfate. The thiosul- 
fate solution is recycled to the 
evaporator (see Chem. Eng., 
Dec. 1955, pp. 134-8). 

e Rayonier process, in which 
ion exchange resins are used to 
remove sulfide ions, which are 
then released as H.S and burned 
to recover SO, (most soda is 
lost). (Continued) 















What lead does to 
control corrosion 


in producing and storing 
_ Phosphoric Acid 


H.SO, and P.O; are a hungry pair. 








usefulness . . . not only in phosphoric produc- 
tion but in many other applications. 


What about lead for your own acid han- 
dling equipment... considered in the light of 
these new techniques! It’s something to think 
about, and... 


if- aeteo They eat right into most metals. But 
- $ lead takes the sharp edge off their hunger 
ai * quickly. 
ill With each of these chemicals, lead reacts on 
- contact to form on the surface of the metal 
ne an insoluble and impervious film. This film 

stops further corrosion. 
- That’s why lead has long been a “first 
1e sie caer a i 
- choice” material in much of the equipment 
id used for treating phosphate rock with sulfuric 
'y acid to produce phosphoric acid. It is used 
in for lining vessels and tanks, in piping and 
a pumps, in evaporator coils and for raking 
. blades in agitators. 
1- Recently new forms of cage-type sheet lead 
" structures, new bonding and strap-lining 
‘ methods, new constructions for high-temper- 
yi ature erosion-corrosion service and automatic 
e stud welding techniques, have increased lead’s 
e 

gs 

: | When you think of Lead... 
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think of National Lead 
Pressure Vessels =} 


.. lead-lined to last 


Today, National Lead weds lead to steel... not only in 
pipe (Tubond®) and fittings (United®) but in massive and 
complex process and storage and shipping vessels, as well. 
In this equipment, the union is stronger than the tensile 
strength of lead. Bonded lead linings minimize troubles 
from vibration and severe and rapid cyciic temperature 
and pressure changes which can result in blistering, buck- 
ling and cracking. Creep is virtually eliminated. 

In view of this and other developments, you may want 
to review your position on lead-lined tanks, stills, scrubbers, 
filters, piping, valves and other corrosion resisting equip- 
ment. If so, contact National Lead Company, Lead Lined 
Products, 111 Broadway, New York 6, N. Y. 
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> Black Liquor to Green—In 
somewhat more detail, here’s 
how the Mead process works: 

Spent black liquor is washed 
from the pulp, concentrated in 
multiple-effect evaporators and 
further concentrated in a ven- 
turi scrubber. (The scrubber 
also serves to avoid fume nui- 
sance in the plant vicinity and 
reduce contamination of sulfited 
liquor with sodium sulfate fume 
and fine carbon carryover.) Con- 
centrated liquor is then burned 
in a kraft-type recovery fur- 
nace, 

The resulting ash, or smelt, 
containing sodium sulfide and 
sodium carbonate, is dissolved 
in a conventional green-liquor 
dissolving tank. Green liquor is 
clarified in a_ single-compart- 
ment clarifier, with the usual 
dregs washer. And weak wash 
returns to the dissolving tanks 
as makeup water. A large green- 
liquor storage tank permits sus- 
pension of carbonation system 
operation, when desired, without 
disturbing the rest of the sys- 
tem. 


> First Carbonation—Clarified 
liquor flows from the storage 
tank to the top of a precarbona- 
tion tower, where it’s contacted 
by about one-third the total car- 
bonation tower system gas flow. 
This gas contains hydrogen sul- 
fide when it enters the system. 
But after scrubbing by incom- 
ing green liquor, its H.S content 
is reabsorbed. And it discharges 
as an H.S-free flue gas. 
Partially carbonated green 
liquor exiting from the bottom 
of the precarbonation tower has 
this composition: It contains ab- 
sorbed H.S (to the extent that 
all the sodium sulfide present 
in incoming green liquor has 
been converted to sodium hydro- 
sulfide) plus a sizable quantity 
of absorbed carbon dioxide 
(with consequent conversion of 
some sodium carbonate to sodium 
bicarbonate). Under these condi- 
tions, the liquor attains its 
maximum H.S vapor pressure. 
And at this point the flue gas, 
containing a maximum H.S con- 
tent—5% by volume—is taken 
off and returned to the furnace. 








With a new major extension 
to its styrene monomer plant at 
Grangemouth, Scotland, Forth 
Chemicals Ltd. believes that it 
will now be possible to satisfy 
all British industry’s present 








New Expansion Makes U.K. Self-Sufficient in Styrene 


needs for the product without 
having to rely on any further 
imports from the dollar area. 
New units more than double the 
company’s capacity, bring total 
output to 30,000 tons/yr. 














> Final Carbonation — Next, 
partially carbonated green liquor 
flows to the main carbonation 
system, countercurrent to the 
flow of about 25% of the flue 
gas resulting from combustion. 
Here liquor absorbs CO, and re- 
leases H.S; gas gives up CO, 
and takes on H.S. 

As in the case of the green- 
liquor storage tank, a carbona- 
tion liquor storage tank is pro- 
vided to permit out-of-phase 
operation of towers and furnace. 

Finally, in a packed sulfiting 
tower, all furnace flue gases are 
scrubbed with carbonated liquor 
to recover SO., which is trans- 
formed to sodium sulfite. Liquor 
exiting from the tower can then 
be used for cooking purposes. 


News Briefs 


Irradiated rubber: Goodyear 
Tire and Rubber has opened 
a $125,000 radiation labora- 
tory in Akron, said to be the 
first of its kind in the rubber 
industry. Cobait-60 will be 
used as radiation source. 


Amino acids: Dow Chemical 
has started a $500,000 pilot 
plant capable of producing 
all eighteen of the amino 
acids now sold by the com- 


pany. 


Electric furnace’ materials: 
Norton Co. has completed a 
plant at Huntsville, Ala., to 
manufacture a_ variety of 
electric furnace materials, in- 
cluding boron carbide, fused 
zirconia, fused magnesium 
oxide and fused alumina. 


Epoxies: Shell Chemical has 
completed two new _ epoxy 
resin units at its Houston 
plant which triple production 
there. 


Phosphate fertilizer: Coastal 
Chemical Corp. will complete 
a $2-million integrated phos- 
phate fertilizer plant in Pas- 
cagoula, Miss., by early 1958. 
To include a 75-ton/day phos- 
phoric acid unit and a 350- 
ton/day granulated ammonium 
phosphate fertilizer unit, the 
plant will be the first in the 
U.S. to use the St. Gobain 
process developed in France. 
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You, personally, are “right next door” to an alert source of supply 


of Fisher control valves, gas regulators, liquid level controllers and 


pressure regulators. 


N\A radslaan zellts problem is one of existing equipment—or an entirely 


new control application—the Fisher country-wide network of 3 fac- 


rae “74 


22 strategically located field stocks and 53 representatives, with 


203 Fisher Service Kngineers—offers you convenient service on all 
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Marshalltown, Iowa 


World 


ALBANY 

Crabbe & Stebbins Co. 
AMARILLO 

Vinson Supply Co. 
ATLANTA 

Jack M. Smither & Co. 
BALTIMORE 

Rhodes Controls Co, 
BIRMINGHAM 

Jos. W. Eshelman & Co. 
BOSTON (NEEDHAM) 

C. B. Petty & Co. 
BUFFALO 

W. J. Sommers Co., Inc. 
CALGARY 


Baroer Engineering & Supply Co. 


CHARLOTTE 

Robert E. Mason & Co. 
CHICAGO 

General Meters & Controls Co. 
CINCINNATI 

Harry T. Porter Co, 


PRESSURE 
REGULATORS 





Leader In 


FISHER 


GAS 
REGULATORS 


CLEVELAND 

A. E. Ehrke & Co, 
COLUMBUS 

A. E. Ehrke & Co. 
CORPUS CHRISTI 

Puffer-Sweiven Co, 
DALLAS 

Vinson Supply Co. 
DENVER 

Joy & Cox, Inc. 
DETROIT 

DuBois-Webb Co. 
FARMINGTON 

Vinson Supply Co. 
GRAND RAPIDS 

DuBois-Webb Ca 
HOUSTON 

Puffer-Sweiven Co. 
INDIANAPOLIS 

Acme Engineering Agency 
KANSAS CITY 

Sullivan-Mears Co. 


Research 


LIQUID LEVEL 
CONTROLLERS 
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for Better Pressure and Liquid 
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LITTLE ROCK 

Johnson & Scott 
LOS ANGELES 

Carter-Jones Co. 
LOUISVILLE 

Allan K. Cook Co 
MARSHALLTOWN 

R. S. Stover Co, 
MEMPHIS 

Johnson & Scott 
MEXICO CITY 

Babcock & Wilcox 

de Mexico, S. A. 
MILWAUKEE 

Warren D. Ehrke & Co. 
MINNEAPOLIS (HOPKINS) 

J. F. Schultz & Co. 
MONTREAL 

Process & Steam 

Specialties, Inc. 
NASHVILLE 

Johnson & Scott 


DIAPHRAGM 
CONTROL VALVES 


COMPAN Y 


Woodstock, Ontario 


RECTORY 


NEW ORLEANS 

John H. Carter Co, 
NEW YORK 
(ENGLEWOOD CLIFFS, N. J.) 

Crabbe & Stebbins Co. 
ODESSA 

Vinson Supply Co. 
OKLAHOMA CITY 

Vinson Supply Co. 
PHILADELPHIA (NARBERTH) 

C. B. Ives & Co., Inc. 
PHOENIX 

Cone & Wallace Co, 
PITTSBURGH 

J. G. Chilcoat & Co, 
PORTLAND 

R. H. Brown & Co, 
RICHMOND 

W.H. Kidd & Co. 
SALT LAKE CITY 

Williams, Gritton & Wilde 
SAN FRANCISCO 


George R. Friederich & Co. 
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SEATTLE 

Barrett & Yost 
SHREVEPORT 

John H. Carter Co, 
SOUTH EDMONTON 

Barber Engineering & 

Supply Co. 
$T. LOUIS 

H. D. Hale & Co, 
TORONTO 

G. W. Beecroft Co., Ltd. 
TULSA 

Vinson Supply Co. 
VANCOUVER 

Northern Columbia Process 

Equip., Ltd. 
WICHITA 

Sullivan-Mears Company 
WINNIPEG 

Mechanical Valve & 

Engineering Specialties 
WOODSTOCK 

Fisher Governor Co, 


LEVER AND 
FLOAT VALVES 
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Wet refrigerant 


ONE cu. in. of Molecular Sieves in automobile air conditioner replaces TEN cu. in. of silica-type desiccant. 


New Desiccants Enter Refrigerant F ield 


Selective adsorbents have up to 19 times 


usual capacity for drying refrigerants. 


Just two years have passed 
since Linde Air Products intro- 
duced Molecular Sieves, syn- 
thetic zeolites which adsorb or 
reject materials on the basis of 
molecular size. And in that 
time, a great deal of interest has 
been evinced in these selective 
adsorbents for a wide variety of 
uses ranging from hydrocar- 
bons separation to drying and 
purification of gases and liq- 
uids. 

One obvious application of 
the new desiccants—and one 
which has already proved suc- 
cessful in laboratory and field 
tests—is that of drying refrig- 
erants. 

On the basis of results re- 
ported by both Linde and three 
manufacturers of refrigeration 
and air-conditioning equipment, 
Molecular Sieves Type 4A seem 
far and away the most effective 
drying agents of popular re- 
frigerants (chlorinated and flu- 
orinated hydrocarbons), with 
up to 19 times the capacity of 
the best of silica-type adsor- 
bents. 

A rundown of their more im- 
portant advantages shows why 
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manufacturers are capitalizing 
on Molecular Sieves: 

e High water capacity at re- 
frigeration unit temperatures 
as high as 140 F. and at water 
concentrations as low as 10 
ppm. Residual water concentra- 
tion can be reduced to 2 ppm. 
or less. Small pores in the 
crystalline structure of Molec- 
ular Sieves exclude both refrig- 
erant and oil molecules from 
the adsorption surface. Thus 
the entire adsorbent volume is 
used only for water. 

eImproved equipment de- 
sign—Because Molecular Sieves 
have a much greater adsorptive 
capacity than silica-type desic- 
cants, drier manufacturers cana 
offer smaller drier cartridges 
— economically advantageous 
where space is of critical im- 
portance, e.g., in automobile air 
conditioners. 

e Increased capacity of dry- 
ing cartridges. 

¢ Complete removal of acids 
by coadsorption with water. 

¢No catalytic breakdown 
of refrigerants. 

Though refrigerant drying is 
by no means the major applica- 
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tion for Molecular Sieves (pe- 
troleum and chemical process- 
ing are the potential leaders), 
Linde looks to getting its fair 
share of this better than a mil- 
lion-lb./yr. market. Price of MS 
Type 4A is $1.95 in all quanti- 
ties—Linde Air Products Co., 
30 E. 42nd St., New York 17, 
N. Y. 174A 


Lignin-Based Surfactant 


Precipitates readily from 
dilute and concentrated so- 
lutions. 


Latest addition to the Orzan 
family of silvichemicals manu- 
factured by Crown Zellerbach 
is Orzan P, a surface-active, 
lignin sulfonate. 

Like other Orzans, the new 
compound is derived from spent 
liquor resulting from the man- 
ufacture of paper via the sulfite 
process. And like other lignin 
sulfonates, it has outstanding 
ability to disperse particles in 
water and hold them in suspen- 
sion. 

Orzan P does, however, have 
this added advantage over other 
lignin sulfonates: It precipi- 
tates readily from solution and 
clings to fibers or other mate- 
rials. It may be precipitated 
from even dilute solutions by 
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Hand-tailored to any size you need... 
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,..@0etze Heat Exchanger Gaskets 


are precision-made for longer service 


Whether your requirements call for heat ex- 
changer gaskets larger than 100” in diameter, or 
smaller than 10”, you can get the exact size you 
want... hand-tailored to the shape you need... 
simply by specifying “Johns-Manville Goetze.” 
And because they’re precision-made, you'll find 
these better gaskets provide the effective sealing 
and longer life that make them actually cost less 
in the long run. Each gasket is carefully con- 
structed in every detail to assure accuracy of fit 





Johns-Manville 
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... to provide ample lap widths and uniform rib 
widths ...and to prevent trouble-making wrinkles 
or cracks on the corners. 

If you're having trouble with persistent joint 
leakage and frequent gasket replacements, find 
out how little it costs to have Goetze Heat Ex- 
changer Gaskets tailored to your requirements. 
Your blueprint or template will bring a prompt 
estimate. Address Johns-Manville, Box 14, New 
York 16, New York. 


aS GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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Newsworthy ¢hemieals this month 


Synthetic zeolites dry refrigerants....... 174A 
Lignin sulfonate settles readily.......... 174B 
Paint remover for epoxy-based paints..... 176A 


Acetal resin resists high temperatures... .176B 
Fortified latex coats printed papers....... 176C 
Dense poly stiffer than usual product..... 178A 
Silicone fluid eliminates film scratches. ...178B 


Mo§, lubricates atomic reactor controls. ..178C 


Veneer-resin composite replaces metals. ..180B 
Fungicide finds nonfarm applications..... 180C€ 
Evaporation barriers cut vapor losses..... 182A 
Rubber accelerator aids vulcanization. ...182B 
Silicone emulsions give fabrics soft hand. .182C 
Vinyl coating retards vapor transmission. 182D 
Fireproof paper is self-extinguishing..... 182E 
Chlorinated solvent has low toxicity...... 182F 
Tanning agents for white-tanned leather. .182G 





Silicone rubber key to brain valve 





addition of alum. Recommended 
uses: binder for fibers, reten- 
tion of fines, emulsifier, emul- 
sion stabilizer, flocculant and 
dispersant, 

In addition to Orzan P, CZ is 
marketing five other types 
which have so far found mar- 
kets as stabilizers, binders, 
emulsifiers, flocculants, wetting 
agents, ore flotation reagents, 
sequestering agents. 

Promising future applica- 
tions are envisioned in the field 
of agriculture—to improve soil 
structure, water penetration 
and growth of certain crops; 
supply added nutrients to the 
soil; minimize wind corrosion. 
—Crown Zellerbach Corp., 343 


Sansome St., San Francisco, 


Calif. 174B 


Paint Remover 


Nonflammable, for Epon- 
and epoxy-based paints. 


LPO (Lifts Paint Off) is a 
nonflammable paint remover 
designed to handle _ difficult 
removal jobs. It will blister 
Epon- and epoxy-based paints 
off surfaces—often in less than 
five minutes—without damage 
to the underlying wood or metal. 

Application is simple. LPO 
needn’t be heated to do its work. 
Just spray or brush on the sur- 
face from which paint, varnish, 
enamel or lacquer is to be re- 
moved. When paint has com- 
pletely blistered, it can be 
flushed off with a high-velocity 
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New commercial source of lysine........ 182H 


ae number is also Reader Service code eee 


stream of water, lifted off with 
a putty knife or wiped off with 
a soft cloth. And the surface 
from which paint has been re- 
moved need only be washed 
with water and dried before re- 
painting. 

LPO is available in two forms 
—one, a standard heavy-bodied 
material which clings to ver- 
tical surfaces; the other, an un- 
thickened material designed for 
use in tanksx—RPO Chemical 
Corp., 2727 E. Nine Mile Rd., 
Hazel Park, Mich. 176A 


Aeetal Resin 


Withstands high tempera- 


ture, humidity. 


An excellent combination of 
high tensile strength, tough- 
ness, high melting temperature, 
fatigue life, dimensional sta- 
bility, solvent resistance and 
resistance to deformation are 
claimed for a new formalde- 
hyde-based acetal resin devel- 
oped by Du Pont. Though still 
in the development stage, suc- 
cess of current pilot-plant pro- 
duction and field research would 
lead to commercial production 
by 1959. 

Called Delrin, the polymer is 
similar in probable uses to the 
company’s line of Zytel nylon 
resins. These uses include aero- 
sol bottles, gears, telephone 
hand sets, pipe, housewares, 
automobile parts and wire coat- 
ings. 

Laboratory and practical tests 


February 1957—Cuemicat ENGINEERING 


For more about any item. use Reader Service Card 


on Delrin products show that 
the new plastic retains its prop- 
erties under conditions of high 
temperatures and humidity, dur- 
ing an extended time under 
stress or on exposure to most 
solvents.—E. I. du Pont de Nem- 
ours & Co., Wilmington 98, Del. 

176B 


Paper Coating 


A fortified styrene-butadi- 
ene copolymer latex. 


Dylex latex K-52 is a new 
latex designed specifically for 
use in coating of printed papers. 
A styrene-butadiene copolymer 
fortified during polymerization 
with an added ingredient, the 
latex owes much of its improved 
properties to its fine particle 
size (as compared with other 
high-styrene types of latexes). 

Here’s what K-52 offers to 
paper makers: 

e Excellent compatibility 
with starch, dextrin and protein 
adhesives commonly used in the 
paper industry. 

e Can be used in paper coat- 
ing either alone or in combina- 
tion with natural adhesives and 
clays to improve printability 
and ease coating problems. 

¢e Excellent pigment binding 
strength. 

eProduces coating colors 
with good adhesion and flow 
properties. 

Dylex K-52 has already been 
field-tested on conventional and 
off-machine coaters with these 
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Now’s the time to start your study 
of the 21 chemicals newly available 
from Carbide and Carbon. If you are 
interested in product improvement or 
developing profitable new products 
check these chemicals, for instance: 


CELLOSIZE HYDROXYETHYL CELLULOSE 
WP-4400— an outstanding thickening 
and stabilizing agent for all types of 
latex paints; for cosmetics, pharmaceu- 
ticals, and textile specialties. 

DECANOIC ACID— for preparing paint 
dryers with improved hydrocarbon 
solubility; barium salt as a stabilizer 
for vinyl chloride resins; as an inter- 
mediate for plasticizers and lubricants. 
UMETHYLPENTANOIC ACID— for the 
production of diester lubricants, plasti- 


cizers, non-yellowing alkyd resins, 
flavoring. 


MORE INFORMATION AND 
OTHER CHEMICALS 


There are many more new chemicals 
available. Twenty-one are featured in 
the 1957 edition of “Physical Proper- 
ties of Carbide and Carbon Chemicals.” 
This quick and easy reference contains 
the latest physical property and con- 
densed application data for more than 
335 organic chemicals. 


Call or write the nearest CARBIDE 
office for your copy. Ask for F-6136. In 
Canada: Carbide Chemicals Company, 
Division of Union Carbide Canada 
Limited, Montreal and Toronto. 
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CARBIDE 


AND CARBON 


CHEMICALS 


Carbide and Carbon Chemicals Company 
A Division of 


Union Carbide and Carbon Corporation 


30 East 42nd Street wCC} New York 17, N.Y 


The term ‘‘Cellosize” is a registered trade- 
mark of Union Carbide and Carbon Cor- 
poration. 
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results: Coatings have been 
typified by ease of preparation 
and fine quality in finished 
paper—i.e., high gloss, fine 
printability, fast bond of coat- 
ing to paper stock, smoothness, 
excellent wet rub _ resistance, 
good light stability. 

The fortified latex is avail- 
able either in 55-gal., nonre- 
turnable drums or in tank car 
and tank truck lots.—Koppers 
Co., Inc., Pittsburgh 19, Pa. 


Dense Polyethylene 


Boilable, stiffer and less 
permeable than  conven- 
tional product. 


Now on the market in com- 
mercial quantity is high-density 
polyethylene for film, Poly-Eth 
Hi-D 2504. It is the product of 
Spencer Chemical’s facilities in 
Kansas City, Mo., which are pi- 
oneering commercial use of a 
high-pressure process to turn 
out high-density material (Chem. 
Eng., Nov. 1956, p. 142). 

Available at 47¢/lb., the new 
film’s superior properties prom- 
ise widening markets for poly- 
ethylene: Increased heat resist- 
ance will permit packaging of 
foodstuffs for freezing and sub- 
sequent boiling before serving; 
greater stiffness possibly could 
lead to polyethylene’s use on 
conventional overwrap packag- 
ing equipment. 

Down-the-line comparison of 
Poly-Eth Hi-D 2504 (density, 
0.938) vs. conventional product 
(density, 0.915) runs as follows: 

eHeat  resistance—Visibly 
unaffected by boiling water 
where conventional film fails. 
¢Slip characteristics—Far 
superior to unlubricated con- 
ventional polyethylenes, similar 
to medium-lubricated conven- 
tional resins. 
¢ Stiffness — Two and one- 
half times stiffer, it handles 
_easier in packaging equipment 
“which suggests possible over- 
wrap applications. 
¢ Permeability — More than 
_twice as impermeable. 
¢ Greaseproofness — Three 
* times better. 
' e Appearance — Compares 
favorably with the highest-clar- 
ity conventional films and has 
a sparkling, glossy sheen not 
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apparent in conventional films. 
— Spencer Chemical Co., 610 
Dwight Bldg., Kansas City 5, 
Mo. 
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Silicone Film Treatment 


Silicone fluid fills film 
scratches, makes for better 
35-mm. enlargements. 


No, the lady above doesn’t 
have a split personality. The 
left side of her face represents 
an enlargement made from a 
scratched 35-mm. negative. The 
right side, an enlargement made 
from the same negative, shows 
how film scratches are elimi- 
nated via a new treatment de- 
veloped at General Electric Co. 

Basis of the new process is 
a silicone liquid called Re- 
fractasil and a special negative 
holder, Refractamatic 35. To- 
gether both products solve the 
problem of scratches (in the 
film base or gelatin overcoat), 
dust and oily fingerprints on 
negatives that would otherwise 
produce quality prints. 

Refractasil meets all the re- 
quirements of a scratch-filling 
material. It has the same index 
of refraction as the film base. 
Thus scratches can be filled 
without bending light rays at 
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the film-liquid interface. (Such 
light scattering through the 
negative results in unexposed 
lines on the enlarging paper or 
white lines on the finished en- 
largement. ) 

The liquid is also water- 
white, nontoxic, inert to film 
and emulsion, odorless, of 
proper viscosity and vapor pres- 
sure—neither so high as to 
vaporize rapidly when used, nor 
so low as to evaporate promptly 
when wiped off after use. Too, 
Refractasil has the added bonus 
of being easily wiped off, leav- 
ing a negative which is both 
dry and clean. It removes oily 
fingerprints, and in the special 
Refractamatic 35 film holder, 
gets rid of dust. 

Used in combination, the sili- 
cone fluid and negative holder 
reduce precautions that tradi- 
tionally surround handling of 
35-mm. film. Any handling pro- 
cedure that doesn’t actually 
gouge the silver layer can be 
tolerated. 

Both products are being mar- 
keted by Simmons Bros. of Long 
Island City, N. Y.—General 
Electric Co., Research Labora- 
tory, Schenectady, N.Y. 178B 


Reaetor Lubricant 


Molybdenum disulfide pro- 
tects control mechanism in 
atomic reactors. 


Given: 60 control mechanisms 
operating uranium rods in an 
atomic reactor. 

To find: A lubricant which 
will service these mechanisms 
yet withstand attack from nu- 
clear radiation and high-pres- 
sure, high-temperature, CO, at- 
mospheres. 

Faced with the above prob- 
lem, Rocol, Ltd. has developed 
a varnish producing a MoS, film 
which, via dry treatment, lubri- 
cates control mechanisms at 
Calder Hall Atomic Power Sta- 
tion (England). 

Because the new film, Moly- 
tox, not only lubricates but also 
protects the mechanism from 
corrosion by CO., heat and hu- 
midity, it’s also being used to 
treat replacement equipment 
and to pretreat control equip- 
ment to be stored. 

For special conditions (e.g., 
emergency or pretreatment of 
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SORA ACTIVE ACENTS 





CONSIDER THESE USES 


EMULSION STABILIZERS 

In oil-in-water emulsions, ALKATERGES or their soaps are 
effective as emulsion stabilizers or auxiliary emulsifying 
agents. Aid in the dispersion of insoluble calcium and mag- 
nesium soaps. Promising performance in the preparation of 
water-in-oil emulsions. 


WETTING AGENTS 


In reaction with mineral acids, ALKATERGES form water- 
soluble salts that produce stable foams. These salts, and the 
salts of lower monobasic organic acids, and of hydroxy acids 
are excellent wetting agents. With the higher fatty acids, 
ALKATERGES form oil-soluble soaps. 


PENETRANTS 


Solutions of the salts of ALKATERGES are useful as pene- 
trants in textile, paper, metal cleaner manufacture. Reported 
to reduce resin consumption in the waterproofing of paper. 


PIGMENT-GRINDING ASSISTANTS; 


PIGMENT DISPERSANTS 


ALKATERGES convert stiff pigment-oil mixtures into fluid, 
easy-to-grind compositions. Also recommended in resin-car- 
bon black formulations. 


CORROSION PREVENTION 


By neutralizing perspiration acids, the ALKATERGES pro- 
tect metals subject to corrosion through handling. 





é, AND . 


DISPERSING AGENTS 

ALKATERGES are recommended as dispersants for flatten- 
ing agents in varnishes and enamels and for any finely divided 
solid in nonpolar liquids. 


ANTI-OXIDANTS 

ALKATERGES delay drying of film in a drying oil. Reported 
to reduce gum formation in a hydraulic oil system. Aid 
cleaning of a dirty system. 


CLEANERS 
Solutions of ALKATERGE salts are effective penetrants in 
metal cleaners. 


ACID ACCEPTORS 

Since most of their salts are somewhat oil soluble, ALKA- 
TERGES can be used to tie up acidity from deterioration of 
oils or of additives. Useful also as perspiration acid neutral- 
izers in corrosion preventive oils. 


ANTI-FOAMING AGENTS 
Used alone or in carriers, ALKATERGES control certain 


foams encountered in processing organic materials such as 
manufacturing antibiotics. They do not turn rancid and are 
nontoxic to most antibiotic microorganisms. 






Write, wire, phone or send coupon below. Complete informa- 
tion on the ALKATERGES will suggest many additional uses 
impractical to mention here. 
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surfaces which may have to be 
exposed to abnormal conditions 
of moisture and corrosion), a 
reactor fluid based on a MoS.- 
containing silicone varnish has 
been developed. 


In principle, 


it’s identical with Molytox. But 
the presence of a water-repel- 
lent silicone gives it an added 
protective feature.—Rocol, Ltd., 
Rocol House, Swillington, Leeds, 
England. 178C 








Silicone Rubber Aids Medical Science 


Automatic 


brain valve offers most 


promising cure for water on the brain. 


A father’s desperation and 
ingenuity plus a new silicone 
rubber have given birth to an 
automatic brain valve which is 
the most promising cure yet de- 
veloped for hydrocephalus (wa- 
ter on the brain). 

Not only has the valve saved 
inventor John Holter’s baby son 
from certain death, but it has 
also proved 82% successful in 
over 80 hydrocephalus cases. 
(Hydrocephalus annually claims 
10,000-15,000 lives—mostly ba- 
bies’—in the U.S.) 

Key material in the new valve 
design is Silastic S-9711, a sili- 
cone rubber developed by Dow 
Corning. S-9711 is soft, resil- 
ient, translucent, nontoxic. But 
more important, it doesn’t have 
the drawback of conventional 
plastic brain valves: They’re 
difficult to sterilize; their com- 
plex mechanisms easily go out 
of adjustment; body tissue al- 
most always builds up sooner or 
later and shuts valves off. 

Instead of steel springs or 
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sapphire ball-checks in an ac- 
rylic housing, the new valve 
consists of two side-slit di- 
rectional nipples—accurate to 
0.0003 in.—inside stainless steel 
cases. Connected with a sili- 
cone rubber housing, the nip- 
ples open at the slightest input 
pressure, but provide a double 
seal against fatal backflow of 
blood. Thus, the system can 
drain into the jugular vein in- 
stead of the stomach, greatly 
easing installation. And the 
double valve gives the assembly 
a pump action which can be 
checked by hand for accuracy 
and functioning.—Dow Corning 
Corp., Midland, Mich. 180A 


Metal Substitute 


Made from beech-tree ve- 
neer and synthetic resin. 


Steel, bronze and cast mate- 
rial are soon to be replaced in 
Rumania by a new ersatz mate- 
rial, Lignomet — a composite 
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product containing white beech- 
tree veneer and synthetic resin. 
The new material, made into 
solid blocks via a high-tempera- 
ture, high-pressure laminating 
process, has already been suc- 
cessfully tested in engine manu- 
facture. It’s said to be: 
© 40-50% cheaper 
bronze. 
¢ 20-30% cheaper than steel 
or machined cast iron parts. 
One cubic meter (35.31 cu. ft.) 
of white beech material re- 
places one metric ton of metal. 
Rumanian sources state that 
with the production of Lig- 
nomet import of parts (e.g., 
cogwheels) will decrease rap- 
idly and later will be completely 
halted. — Magura Codlei, Zei- 
dem, Rumania. 180B 
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Fungicide 


Equally effective in agri- 
cultural and nonagricul- 
tural applications. 


N-trichloromethylthiotetrahy- 
drophthalimide, originally de- 
veloped by Esso Research & En- 
gineering Co. to protect farm 
crops from diseases, is now 
being used in a number of non- 
farm applications including 
paints, plastics and pharmaceu- 
ticals. 

As an agricultural formula- 
tion, the phthalimide controls 
and prevents fungi-caused dis- 
eases afflicting apples, avo- 
cados, carrots, celery, cherries, 
peppers, potatoes, tomatoes. 

And the same_ properties 
which account for its success in 
crop treatment make it look 
equally promising in these non- 
agricultural applications: 

¢Paints—About a_ table- 
spoon per gallon (or 1% by 
weight) protects paint from 
mold or mildew. And because 
it’s nonvolatile, the phthalimide 
doesn’t wash away or evapo- 
rate. Thus, it’s said to give 
paints a high degree of perma- 
nence. 

e Plastics—Unlike some veg- 
etable-type plasticizers which 
make viny] film flexible but sus- 
ceptible to fungi, the phthali- 
mide makes film both mold 
resistant and flexible at low tem- 
peratures. Its bacterial action 
makes it particularly suited to 
vinyl tape used in wrapping and 
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10 SOLVAY Technical Bulletins 
available to you 


Select yours from contents listed below 


These bulletins include properties, use, storage, handling, testing, 
analytical procedures and other data from accepted sources, from 
Solvay’s own research and from our vast store of field experience ac- 
cumulated during the past 75 years. Following is a partial listing of 
the contents of the individual bulletins: 


CINo. 4—Calcium Chloride in Refrigeration: 64 Pages— 
Properties of Calcium Chloride Brines; Preparation and 
Maintenance of Calcium Chloride Brines; Industrial Ap- 
plications of Calcium Chloride Refrigerating Brines. 


CINo. 5—Soda Ash: 64 Pages—Properties; Handling and 
Unloading of Bulk Shipments, Bags and Barrels; Storage; 
Weighing, Proportioning and Feeding Devices; Sampling 
and Analysis; Precautions; Conversion Tables. 


CINo. 6—Caustic Soda: 84 Pages—Properties of Caustic 
Soda and Its Solutions; Handling and Dissolving; Nature 
and Advantages of Liquid Caustic Soda; Unloading and 
Handling Liquid Caustic Soda; Conversion Tables. 


CUNo. 7—Liquid Chlorine: 60 Pages—Properties; Contain- 
ers; Safe Handling; Equipment and Accessories; Accident 
Procedure. 


CONo. 8—Alkalies and Chlorine in the Treatment of Mu- 
nicipal and Industrial Water: 92 Pages—Natural Water 
and its Impurities; Water Softening and its Advantages; 
Softening Processes; Municipal and Industrial Water 
Purification; Chemical Feeding Equipment, etc. 













CINo. 9—The Analysis of Alkalies: 80 Pages—Procedure 
for the Analysis of Nine Major Alkalies; Methods; 
Reagents, Indicators, Standard Solutions Used; Atomic 
Weights—1952; Temperature Conversion. 


CINo. 11—Water Analysis: 100 Pages—Mineral Analysis 
of Water; Stationary Boiler Water Analysis; Municipal 
Water Supplies; Railroad Water Supplies; Swimming Pool 
Waters; Polluted Waters; Reagents, Indicators and Standard 
Solutions; Conversion Tables. 


CI No. 12—The Analysis of Liquid Chlorine and Bleach: 72 
Pages—Liquid Chlorine; Sodium Hypochlorite; Calcium 
Hypochlorite; Reagents, Indicators, Standard Solutions. 


CINo. 14—Chlorine Bleach Solutions: 68 Pages—General 
Properties of Hypochlorous Acid and Its Salts; Types of 
industrially Important Bleach Liquors; Equipment; Opera- 
tion, etc. 


CINo. 16—Calcium Chloride: 92 Pages—Properties of Cal- 
cium Chloride and Its Solutions; Unloading and Handling 
Calcium Chloride in Solid Forms and Liquid; Conversion 
Tables. 
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Carbon Tetrachloride 
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CHEMICALS .. . 





protecting oil and natural gas 
pipelines exposed to moist un- 
derground conditions. 

e Lacquers—When used in 
lacquer for coating wiring in 
radio and related equipment, 
the phthalimide prevents mil- 
dew—a major cause of short 
circuits. 

e Pharmaceuticals — In a 
purified form, the phthalimide 
has been incorporated in a dan- 
druff remover. 

For farm use, the fungicide 
is known as Orthocide, and dis- 
tributed by California-Spray 
Chemical Corp. (Richmond, 
Calif.). In nonfarm applica- 
tions, it’s known as Vancide 89 
and marketed by R. T. Vander- 
bilt Co. of New York.—Esso Re- 
search & Engineering Co., 15 
W. 5lst St., New York 19, N. Y. 
180C 


Evaporation Barriers 


Cut vapor losses by as 
much as 75%. 


With the introduction of its 
new evaporation barriers—spe- 
cially designed for up to 75% 
vapor retardation — American 
Agile Corp. offers a solution to 
the costly problem of industrial 
evaporation losses. 

Known as Agile Mini-Vaps, 
the barriers are expanded poly- 
ethylene miniature floats con- 
taining thousands of tiny air 
cells for buoyancy and light 
weight. And their specially en- 
gineered surface contours pro- 
vide for extensive interlocking 
and clustering at the surface 
of volatile solutions. 

In addition to exhibiting out- 
standing chemical and solvent 
resistance, Mini-Vaps cannot be 
punctured or broken. 

Suggested applications in- 
clude plating tanks, fermenta- 
tion tanks, paper mills, textile 
dye and solution tanks, solvent 
and oil storage. 
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Prices range from $4/lb. 
down to $2.90/lb. in lots of 1-100 
Ib. and over.—American Agile 
Corp., P. O. Box 168, Bedford, 
Ohio. 182A 


BRIEFS 





Rubber accelerator, N-acetyl 
DL-homocysteine thiolactone, 
may aid in vulcanization by 
introducing the highly reac- 
tive sulfhydryl group. It may 
also provide stabilization by 
forming crosslinking through 
disulfide bonds at low tem- 
peratures and mildly alkaline 
conditions.—Schwarz Labora- 
tories, Inc., Mt. Vernon, N. Y. 

182B 


Textile softeners, tradenamed 
Syl-Soft 10 and Syl-Soft 12, 
are water-dilutable emulsions 
of reactive silicone fluids. As 
little as 1-2% emulsion is 
needed to give processed fab- 
rics a softer hand, improved 
tear resistance and sewabil- 
ity. Emulsions are nonionic; 
they may be used alone or as 
ingredients in resin finishing 
baths. — Dow Corning Corp., 
Midland, Mich. 182C 


Vapor barrier coating, VB Coat- 
ing, is a vinyl resin solution 
guaranteed to retard rate of 
vapor transmission to not 
more than 0.3 grain/sq. ft./hr. 
(1-in.-Hg vapor differential at 
80 F.) through any building 
material. It’s particularly 
useful in areas requiring hu- 
midity control—e.g., pumping 
stations, warehouses, elec- 
tronic processing and stor- 
age. VB Coating is weather 
resistant; easily applied to 
brick, concrete, block, tile; 
comes in satin aluminum and 
a wide range of colors.—Ellis 
& Watts, Inc., P. O. Box 33, 
Cincinnati 36, Ohio. 182D 


Fireproof paper that’s self-ex- 
tinguishing is now possible 
using Synco 85 impregnating 
resin. On continued exposure 
to direct flame, papers char at 
point of contact; there’s no 
“after glow” or “punking.” 
Papers also exhibit strength, 
heat and chemical resistance 
characteristics of phenolic- 
impregnated materials. Re- 
sistance to water immersion 


or outdoor exposure is ob- 
tained by application of a 
light size coat. Potential uses 
for Synco-impregnated pa- 
pers: air filters (where filter- 
ing ability is maintained after 
repreated exposure to direct 
flame), insulation, structural 
materials (e.g., honeycomb 
cores, overlays, laminates) .— 
Synco Resins, Inc., Bethel, 
Conn. 182E 


High-safety chlorinated  sol- 


vent, reagent grade 1,1,1- 
trichloroethane, makes an 
ideal substitute for chloro- 
form or carbon tetrachloride 
in dithizone tests for metals 
because toxicologists rate it 
as one of the least toxic of 
chlorinated solvents. It also 
serves as a general purpose 
cold degreaser, acting with 
the speed of carbon tet, but 
with far greater safety. Too, 
all common metals, including 
aluminum, can be cleaned 
with the new solvent with 
relative safety from corro- 
sion. Price: $2/qt., $7.90/gal. 
—Fisher Scientific Co., Fisher 
Bidg., Pittsburgh 19, Pa. 182F 


Two leather-tanning chemicals 


—Zircotan S (a sodium zir- 
conium silicate) and Leuka- 
nol C (condensed phenolic 
syntan)—have been devel- 
oped for use in production 
of white-tanned leather. Com- 
bination of the new materials 
in the tanning formulation 
make for a finished leather 
with improved temper, tighter 
break and brighter white.— 
Rohm & Haas Co., Philadel- 
phia 5, Pa. 182G 


Lysine, described as one of 


eight amino acids considered 
essential to human nutrition, 
is now commercially available 
in the form of L-lysine mono- 
hydrochloride. Product, made 
via a fermentation process, is 
a fine white crystalline mate- 
rial free from D-lysine (iso- 
mer that’s not used by the 
body), and with a guaranteed 
potency of not less than 98%. 
Under present price sched- 
ules, it will sell for $11 per 
Ib. in 50-lb. lots, $14 per Ib. 
in 1-lb. lots—Chas. Pfizer & 
Co., Brooklyn 6, N. Y. 182H 
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industry’s newest chemical trademark 


EYDE 
NEWPO 








...a symbol of broadened service 


Heyden Chemical Corporation, a leading 
producer of organic chemicals for over half a 
century—pioneer in the commercial produc- 
tion of such important chemicals as formalde- 
hyde, salicylates, benzoates, pentaerythritols 
and many others—now combines the forces 
and facilities of Newport Industries, Inc., a 
major producer of naval stores, tall oil fatty 
acids and rosins, and well-known manufac- 


HEYDEN 
NEWPORT 


HEYDEN NEWPORT 


CHeEer414icAaki. corRrre-oRMATIOPR I 
342 Madison Avenue—New York 17, New York 


turer of fine chemicals derived from wood. 

The new Heyden Newport Chemical Corpo- 
ration now offers industry a single dependable 
source of over 200 quality chemicals... 
increased distribution... broadened cus- 
tomer service and research facilities. 

Look for this new trademark—it is your 
assurance of service, quality and depend- 
ability in the chemicals you buy. 














New Classifier Boosts Yield 


Unit for dry powders is first to combine sharp 


cutpoint, high efficiency and high capacity. 


Results are 


not affected by changes in feed rate or particle size. 


Latest product of Sharples 
Corporation’s, 10-yr.-old research 
and development effort on fine 
powder technology is the opti- 
mum air-vortex Super Classi- 
fier. Handling a broad range of 
dry powders, this new machine 
fractionates solids by particle 
size with hitherto unattainable 
efficiency. 
>» More and Better—When you 
ask a Sharples engineer where 
the Super Classifier excels, he 
points to separation of maxi- 
mum product yield at precisely 
the desired cutpoint. 

Fine fractions with top size 
in the 15-20-micron range will 
contain less than 0.01-0.04% + 
325 mesh particles. Product re- 
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covery or yield varies from 
80% to well over 90%, depend- 
ing upon density of the powder 
and end-use requirements for the 
product. 

Since the Super Classifier re- 
covers such a high proportion 
of the fine fraction, it greatly 
reduces the circulating load 
on existing grinder systems. 
Thereby, product output is 
raised without increasing 
grinder capacity. 

Particles can be classified 
effectively over a range that 
varies somewhat between limits 
of 10 and 125 microns, depend- 
ing upon the specific gravity of 
the material. Within this range, 
there is choice of four machine 
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sizes to handle throughputs 
from 1,000 to 30,000 Ib./hr. 

Yet, for a given throughput 
rating the Super Classifier is 
surprisingly small. Unit with a 
nominal rating of 10,000 lb./hr. 
occupies about the same space 
as an office desk. 
> Freedom of Action—Forces 
within the classifier air vortex 
are controlled carefully so that 
each individual particle is open 
to the same action. And the ma- 
chine is designed so that the 
heavy flow of solids through the 
machine does not interfere with 
free reaction of each particle to 
the forces. 

A particle rotating with the 
air vortex will be dominated 
either by centrifugal force or 
drag force from the air moving 
radially inward. If larger than 
the established cutsize, the par- 
ticle will move outward under 
centrifugal force; if smaller, it 
will move inward with the air 
stream. 

Particles are inside the ma- 
chine only a fraction of a sec- 
ond or just long enough for the 
separating forces to do their 
job. Before the entering powder 
is fed into the classification 
zone, it is accelerated to the 
same velocity. as air in the vor- 
tex. . 

Top and bottom plates of the 
classification zone rotate at the 
same velocity as the air, largely 
eliminating frictional effects. 
These specially shaped plates 
converge to increase velocity of 
the air as it moves inward 
toward the center of the vortex. 
Net result is a constant rela- 
tionship between centrifugal 
and drag forces. 

Design of the machine is 
tailored carefully to eliminate 
flow of excess air and, thereby, 
hold down size of air-handling 
equipment. 
>To Fork in Road—Feed en- 
ters through funnel at top of 
machine and falls onto impeller- 
like rotating distributor. Blades 
on the distributor accelerate the 
powder and deflect it outward 
through tubes in the top plate of 
the rotor. 

Powder discharges, with con- 
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“Almost No Maintenance” Since 1947 


Back in 1947, Canadian Copper Refiners Limited 
installed a Type G LaBour packingless pump to 
handle electrolyte at their Montreal East refinery. 
Performance has been completely satisfactory, 
says the plant management, with almost no main- 
tenance. In 1955 this company installed three 
more Type G LaBours and reports “similar satis- 
factory performance” from the newer units. 

This experience is typical of many. Chemical 
men who have had LaBour pumps actually work- 


ing for. some time are best informed, and they 
usually insist on LaBours when it comes to expan- 
sion or replacement of older equipment. These 
men know that true economy in pumping comes 
only from dependable, day-in day-out service— 
the kind of service for which LaBour Pumps are 
recognized all over the world. 

If you’ve had no direct experience yourself with 
LaBour pumps, we urge you to consult those who 
have. We'll be glad to help you. 


LaBOUR 
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Equipment Developments This Month 


Equipment Cost Indexes, p. 188 


Precess Equipment 


Powder Classifier .............. 
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Flotation Machine ............. 
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Instruments & Controls 


Optimal Controller ............ 
Remote Positioner ............. 
Handwheel Operator ........... 


Gas Chromatograph 


siderable deagglomerating ac- 
tion, through nozzles in the 
tube ends into the center of the 
. Classification zone. 

Air flow, induced by a blower 
downstream from the classifier, 
enters the classification zone 
through the top and bottom 
vanes shown on cutaway view. 
Particles coarser than the cut- 
point are carried outward 
where they contact collector 
rings. These rings guide the 
particles around the classifier 
until they reach the outlet port 
and are discharged to a built-in 
airlock valve. 

Particles finer than the cut- 
point move inward and dis- 
charge into the fines discharge 
scroll, then to a collector which 
removes the solids from the air 
stream. 
> Operating Hints — Classifier 
operates continuously and, once 
started, with minimum opera- 
tor attention. Instrumentation 
is needed only to measure air 
flow rate and the differential 
pressure across the system. 

Machine can be adjusted to 
a different operating cutpoint 
merely by changing the two air- 
inlet vane rings and a drive 
sheave, which takes less than an 
hour. 

Design of the classifier mini- 
mizes abrasive wear. In the 
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Instrument Cabinets ........... 
Unitized Controls ............. 
Computing Relay .............. 
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Electrical & Mechanical Equipment 
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few places such as the powder 
feed tubes and nozzles where 
the powder moves with high 
velocity across surfaces, read- 
ily replaceable inserts are pro- 
vided. And complete sealing 
keeps particles from entering 
the spindle assembly.—Sharples 
Corp., 2300 Westmoreland St., 
Philadelphia 40, Pa. 184A 


Process Sereen 


Offers accessibility for 
rapid cleaning of all parts. 


Designers of the new Gyro- 
shaker screen aimed to provide 
some clear-cut advantages for 
process application. It is re- 
ported ideal for use where all 
points of the screen must be 
easy to reach for cleaning. It 
will fit where process layout 
requires a minimum over-all 
height and where a highly ef- 
ficient single screen is pre- 
ferred to a multi-sieve stack. 

Case and drive of the Gyro- 
Shaker are mounted flexibly on 
a base consisting of a floor 
plate, a vertical tubular steel 
column and a suspension frame. 
Drive force is developed by an 
eccentric lead balance weight 
attached to a vertical shaft 
which is mounted on two heavy 
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For more details, use Reader Service Card 


duty, self-aligning roller bear- 
ings. As the shaft rotates, the 
eccentric weight imparts a flat 
horizontal gyratory oval motion 
at a frequency of 610 to 630 
rpm. 

Unit is constructed of carbon 
steel with top cover and screen 
frame of aluminum. All parts 
contacting the product can be 
constructed of stainless steel. 
If needed, the unit can be made 
tight to operate under inert gas 
pressure.—Sprout, Waldron & 
Co., Muncy, Pa. 186A 


Ribbon Mixer 


Triple-action agitation and 
drop-bottom discharge. 


As little as 5 to 10 grams 
can be distributed by the new 
Triple-Action mixer through- 
out a ton of dry solids in less 
than 15 min. blending. Uni- 
formity of distribution is within 
0.5% throughout the batch. 

The inner ribbon on the agi- 
tator assembly is wider than 
usual to agitate and blend more 
thoroughly toward the core of 
the solids mass in the tub. 
Along the agitator shaft is a 
screw or scroll which breaks 
the core of the mix to blend it 
faster and more efficiently 
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The PULVOCRON ... 

An Air Attrition Impact 
Pulverizer and Classifier 
with Controlled Radial 
Inward Air Classification. 
Now in one compact unit you can 
have a pulverizer and a classifier 
plus an automatic feeder, with sep- 


arate controls over each. This as- 
sures positive particle size control 





Grinding chamber with adjustable plates, 
removable liners and oversize returns. 


WRITE 
FOR FREE 
COLOR 
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and high capacity over a wide range 
of products. The Pulvocron will pro- 
duce particle sizes from a range of 
99 % less than 5 microns or as coarse 
as 50 mesh, depending on the ma- 
terial and desired results. 


The grinding chamber contains 
three adjustable plates with twelve 
staggered beaters on each. It also 
features added versatility through 
interchangeable liners of corrugated, 
perforated or smooth finish, plus 


CONSULT STRONG-SCOTT 


Strong-Scott offers you a modern up- 
to-date laboratory containing special- 
ized testing equipment. This is backed 
by an expert engineering staff to fur- 
nish layout and design service at no 
additional cost to you. 


FOR PRECISION GRINDING AND CLASSIFYING IN ONE OPERATION 


variable rotor stator clearances. 


The Classifier unit is on a hingea 
section with quick-open locks for 
simplicity of operating adjustment 
or cleaning. 

Material is both ground and classi- 
fied through high centrifugal pres- 
sures set up by the beater and 
classifier plates. The Pulvocron is 
designed with oversize returns for 
automatic feed back of any over- 
size for further grinding. 





Classifier Unit with separate motor. 
Swings open as a hinged section with 
quick open locks. 


DEPT. CE-NPB6-645 


Equipment Designed for Better Processing 
451 TAFT STREET N.E., MINNEAPOLIS 13, MINNESOTA 
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PROCESSING EQUIPMENT .. . 


throughout the entire mass of 
solids. 

Mixer has outboard bearings 
and nylon seals between the 
agitator shaft and the station- 
ary ends of the tub. Thus, 
cleaning is easier and the possi- 
bility of cross contamination 
between batches is eliminated. 

Drop construction of the tub 
permits immediate discharge of 
mixed batch. Interior of the 
tub and the agitator mechan- 
ism are more easily accessible 
for cleaning and maintenance. 
—Strong-Scott Mfg. Co., 451 
Taft St., N. E., Minneapolis 13, 
Minn. 186B 


Filter Medium 


Made of wire mesh, handles 
like metal plate. 


Similar in nature to metal 
plate, Rigimesh rigidized wire- 
mesh filter medium can be fab- 
ricated by cutting, rolling, cor- 
rugating and welding without 
loss of the original uniformity 
of mesh openings. Thus, a 
filter element of Rigimesh can 
be rated reliably for particle 
size retention. 

Filter elements of Rigimesh 
are claimed stronger, lighter, 
resistant to corrosion and tem- 
perature, and reuseable. Fil- 
ters with these elements now 
operate over a wide range of 
services. Limits cited by the 


Equipment Cost Indexes 


June Sept. 
Industry 1956 1956 
wy Se | 204.2 211.3 
Process Industries 
Cement mfg. ....... 194.8 201.6 
| 204.3 211.5 
Clay products ...... 189.2 195.8 
Glass Vl) See eee 193.0 199.8 
FABUE IAN... <6 s 010010 0 196.6 203.5 
Paper Mtg. ... 0.00 196.9 203.8 
Petroleum ind. ...... 200.7 207.7 
Rubber ind. ........ 203.2. .210:3 
Process ind. avg....201.4 209.0 
Related Industries 
Elec. power equip....206.2 213.4 
Mining, milling ..... 205.6 212.8 
Refrigerating ....... 229.0 237.3 
Steam power ....... 192.5 199.2 
Compiled quarterly by Marshall and Ste- 
vens, Inc, of Ill., Chicago, for 47 different 


industries. See Chem. Eng., Nov. 1947, pp. 
124-6 for method of obtaining index num- 
bers; March 1956, pp. 194-5 for annual aver- 
ages since 1913. 
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manufacturer are —65 to 900 F., 
vacuum to 10,000 psi., reten- 
tion of particles from 2 to 2,000 
microns. 

Rigimesh is made by furnace 
welding the wires of the mesh 
at all contact points. Rigimesh 
media also are used with two 
or more layers bonded together 
to form a homogeneous lami- 
nate. One such type employs 
a thin, fine facing bonded to 
a coarse backing mesh.—Pall 
Filtration Companies, 30 Sea 
Cliff Ave., Glen Cove, N. Y. 188A 


Pressure Filter 


Discharges filter cake by 
centrifugal force. 


By using centrifugal force, 
the Funda filter discharges cake 
at the end of each cycle with- 
out need for opening the tank. 
Because of this discharge mech- 
anism, filter surfaces are de- 
signed to assure clear filtrate. 

Filter consists of a pressure 
vessel containing a number of 
circular filter elements mounted 
on a hollow shaft. Stainless- 
steel screens or cloth-covered 
screens cover the top surface 
of the elements. 

Precoat and cake form on the 
top surfaces so that they can- 
not fall off. Liquid passes from 
the pressure vessel through the 
filter elements into the shaft. 

After filtration is completed 
and the vessel has been emptied, 
the vertical hollow shaft ro- 
tates to throw off the cake by 
centrifugal force. At the same 
time a stream of backwash 
water is directed through the 
hollow shaft and out through 
the filtering surface. Entire 
cleaning process takes about 
1 min.—A. G. fur Chemie-Appa- 
ratebau, Mannedorf-Zurich, 
Switzerland. 188B 


Flotation Machine 


For high-rate, roughing op- 
erations on ore or waste. 


A high degree of aeration 
and agitation at lower horse- 
power is claimed for the new 
Type M flotation machine. It, 
is recommended for roughing or 
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scavenging on any type of flo- 
tation operation. 

Construction of the Type M 
machine is simple with an 
aerating impeller and agitating 
propeller suspended from a 
drive mechanism in a large 
tank. Combination of propeller 
and impeller creates three dis- 
tinct zones: agitation and 
aeration, aeration, separation. 

In addition to providing en- 
trained air, the Type M unit 
produces dissolved air to make 
aeration more effective and 
boost efficiency.—Denver Equip- 
ment Co., 1400 17th St., Denver 
17, Colo. 188C 





Powerful Atomic Probe 


This new 3-million-v. Van de 
Graaff accelerator now is oper- 
ating at Shell Development Co.’s 
Emeryville, Calif. laboratories. 
With it, a specially trained 
group of scientists will probe to 
learn more about what goes on 
between and inside molecules 
during certain processes. Short- 
lived, active molecular frag- 
ments that are essential in chem- 
ical reactions can be produced at 
sub-zero temperatures and kept 
in crystalline lattices for study 
at leisure. With radiations 50 
times more powerful than the 
largest cobalt-60 source in in- 
dustry, the Van de Graaff ma- 
chine provides a new _ type 
of energy that may lead to 
new methods for manufacturing 
chemicals. 188D 
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ENJAY BUTYL 


The unique design of the “‘load cushion’”’ accounts for 
smooth, even rides in the full range of loads, empty to 


| OAD CUSH ION” full. Enjay Butyl Rubber (in red) made it possible. 


replaces stee/ springs in big Tractor Trailers 





The “load cushion” is an important innovation in tandem suspension. Devel- 
oped by the Hendrickson Mfg. Company, it is made of Enjay Butyl and 
replaces steel leaf springs. Utilizing the great strength and impact resistance 


of Enjay Butyl, the “load cushion” gives the ultimate in a soft, easy ride 
within the complete range of loading, from empty to full. Besides giving a 
smoother, steadier ride, it increases tire mileage, reduces weight and signifi- 
cantly reduces wear and tear on equipment. 
Enjay Butyl has proved to be the answer to problems in many fields of 
industry. It may well be able to cut costs and improve the performance 
of your product. Low-priced and immediately available, Enjay Butyl may 
be obtained in non-staining grades for white and light-colored applications. s U T Yy L 


Get all the facts by contacting the Enjay Company. Complete laboratory 
facilities and technical assistance are at your service. 


Enjay Butyl is the super-durable rubber 


r ae ‘ with outstanding resistance to aging « 
Exsay) Pioneer in Petrochemicals sheen tom+ diuaiens ania 
ENJAY COMPANY, INC . 15 West 51st Street, New York 19, N.Y. ozone and corona + chemicals + gases 

Akron « Boston » Chicago « Los Angeles « New Orleans « Tulsa e heat « cold « sunlight + moisture. 
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Lb. of steam per Ib. input 


Controller Holds Process at Optimum Point 


Even though process conditions change, a new 


controller automatically holds process at the optimum 


operating point. Concept relies on slope control. 


Both process and cost can be 
controlled simultaneously by 
the new Optimal Controller, an 
instrument with a_ built-in 
pocketbook nerve. 
> Balances Process Costwise— 
Based on a new concept, the 
Optimal Controller holds a sys- 
tem or process at a particular 
slope on its operating curve 
rather than at a fixed tempera- 
ture or pressure. 

When uncontrolled variables 
in the process cause the oper- 
ating curve to shift, the optimal 
controller holds the system in 
balance at the same optimum 
slope, but on the new operating 
curve. Thus, output of the 
process remains at an optimum 
from the cost standpoint. 

Of course, the optimum slope 
must be determined by calcu- 
lation and “set in” to the in- 
strument. Then, the instrument 
takes over and controls to that 


' 
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slope even as the operating 
curve shifts. 

Set points used with conven- 
tional control techniques are 
based on engineering data 
which has been well evaluated 
with allowances included where 
needed. However, day to day 
variations in the onstream con- 
ditions cannot possibly be 
evaluated and included in the 
allowances. 

The Optimal Controller fol- 
lows these conditions as they 
change and continuously seeks 
and holds the best compromise 
in onstream conditions. The 
true worth of the controller is 
measured in throughput gained 
as the device holds to optimum 
conditions. 
> Rate of Change—Slope used 
for optimal control is rate-of- 
change of an uncontrolled vari- 
able, or ratio, with respect to a 
controlled variable. It is not a 


rate of change with respect to 
time. 

An example of this is shown 
above in the flow chart and 
curves for the separation of 
isopentane from normal pentane. 
Also, it shows you the relation- 
ship between slope of the curve 
and the cost factor. 

Overheads are held at con- 
stant purity by controlling the 
reflux rate. Bottoms are ana- 
lyzed for isopentane and the 
result used as input to the 
Optimal Controller. Output of 
the controller is steam flow to 
the tower. 

Note on the curves that when 
large amounts of steam are 
used, very little isopentane will 
be lost. Too little use of steam 
will allow considerable loss of 
isopentane. 

Thus, there is some slope on 
this curve where the value of 
lost isopentane balances the 
cost of steam needed to regain 
it. This will be the optimal 
slope. At this point, the process 
is at the optimal cost balance. 

A family of curves exists for 
the process because of varia- 
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USE LLL Fillrs. 


WHEN YOU WANT... 


Continuous Micronic Clarity 
in flow rates up to 2000 GPM 
or pressures up to 5000 PSI 


8. <apertaey “ee 
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These Multi-Tube Fulflo Filters employ Honeycomb 
Filter Tubes to provide micronic clarity of liquid chem- 
ical solutions at continuous high flow rate. 


Improve Product Quality — Increase 
Production — Decrease Costs 


You get almost any degree of continuous micronic clarity with CFC Oil Filters (including 
Fulflo Filters: for liquid chemicals and petro-chemicals; pharma- former Honan-Crane 
ceuticals; water; COz, compressed air, and other gases; liquid models) effect substantial 
fuels; oils; various commercial fluids. Fulflo Filters handle flow savings by prolonging equip- 
rates up to 2000 gpm or pressures as high as 5000 psi, with mini- ment life and by extending the 
mum pressure drop. Fulflo will not remove additives from oils. life of all types of oils. The CFC 

There’s a Fulflo Filter to meet your exact needs for liquid or gas Multi-Cartridge Filter (illus- 
filtration. Genuine Honeycomb Filter Tubes are available in a trated at left) gives you a choice 
wide variety of positively controlled densities. You have a broad of six types of interchangeable 
selection of materials — filter elements in cotton, nylon, orlon, cartridges for filtering both sol- 


dacron, dynel, acetate, or glass fibres; containers of iron, steel, uble and insoluble impurities in 





stainless steel, rubber-lined steel or nickel plated brass. Special cutting, quenching and rolling- 
containers, elements and sizes can be engineered to your individual mill oils; turbine and vacuum 
requirements. Fulflo assures you of high clarity at low cost. pump oils; fuel and lube oils. 


Commercial Filters Engineers are ready to help you with any problem of fine filtration. 
Write for technical literature to Department CE. 


Micro-Fine Filtration 
for Low Cost Clarity 


A 
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MELROSE 76, MASSACHUSETT 


Plants in Melrose, Massachusetts and Lebanon, Indiana 
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FULFLO FILTERS WITH GENUINE HONEYCOMB FILTER TUBES FOR CONTROLLED MICRONIC CLARITY ¢ CFC MULTI-CARTRIDGE OIL FILTERS 


PURIVAC INSULATING OIL CONDITIONERS ¢ DRI-PURE WATER-OIL SEPARATORS ¢ PRE-COAT FILTERS * MAGNETIC SEPARATORS 
AUTOMATIC TUBULAR CONVEYORS ¢* COOLANT CLARIFIBRS 
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INSTRUMENTS & CONTROLS .. . 


tions in composition of input, 
tower pressure and ambient 
temperature, to name a few. 
Most processes will be found 
to have such a family of operat- 
ing curves. 

With a conventional control- 
ler which holds to a set point, 
the existence of these different 
curves is ignored because there 
is no way to compensate for the 
variations. The Optimal Con- 
troller, however, holds to the 
optimal slope on whichever 
curve characterizes the opera- 
tion at a given moment. 
> How Controller Works — The 
Optimal Controller is a com- 
bination of a conventional con- 
troller and a simple analog de- 
vice which recognizes only three 
conditions: 

¢The optimal point is in the 
direction toward which control 
is operating. Make another 
change in the same direction. 

eThe optimal point is in the 
opposite direction. Reverse the 
control direction and change 
the system input toward the 
optimal point. 

e The system is at the optimal 
point. Stop control action but 
keep checking that the system 
itself does not change. 

Basically, this controller 
makes a _ step-change in the 
process input. It predicts what 
the new value of the process 
output should be, based on the 
change and the desired slope. 
After waiting for the process 
to stabilize, it compares the 
actual process output to the 
predicted value and acts on one 
of the three conditions listed 
above. 

As the required control slope 
is approached, the _ discrete 
changes of process input de- 
crease gradually to zero. These 
discrete changes also have an 
adjustable maximum value so 
that steepness of the charac- 
teristic curve is taken into ac- 
count to avoid process upset. 

Once setup properly, the con- 
troller will hold the process at 
the optimal point and will not 
hunt. System changes which 
grossly upset conventional con- 
trol methods have very little 
effect on optimal control. 
© Good Reliability —Since the 
controller inherently changes 
the control parameters of a 
process, it must be as reliable 
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and fail-safe as possible. The 
Optimal Controller is com- 
pletely self-checking on each 
cycle. If a component fails, in- 
strument disconnects itself 
from the process leaving it at 
the last set point and signals 
an alarm.—Quarie Controllers, 
P. O. Box 95, Canton, Mass. 
190A 





Remote Positioner 


Costs less than existing 
automatic positioners. 


Automatic positioning con- 
trol for a wide variety of indus- 
trial applications is provided 
by a new, low-cost device. With- 
out using vacuum tubes or 
photocells, the Model AS posi- 
tioner is accurate within 0.5% 
with a repeatability of 0.25%. 
It depends on bridge circuitry. 

Among the uses for this auto- 
matic positioning control are 
positioning of conveyors, 
valves and dampers, remote .in- 
strumentation in conjunction 
with indicating instruments, 
controlling operation of auto- 
matic selection equipment.— 
Wallson Associates, Ltd., 245 
Wallace, Orange, N. J. 192A 


Handwheel Operator 


Mounts integrally on stand- 
ard valve actuator. 


In the event of air failure, 
the Cono-Clutch hand operator 
makes possible immediate man- 
ual control of the cylinder Cono- 
motor power actuator. Device 
mounts integrally on standard 
Conomotor line which is used 
for throttling valves, on motor- 
driven speed changers, on pro- 
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portioning pumps, and on flow 
regulators. 

Cono-Clutch is said to be the 
only operator of its type which 
can be thrown instantly in and 
out of gear at any position of 
stem travel. Clutch is operated 
by pulling or pushing knob on 
the face of the unit. When the 
clutch is disengaged, there is 
absolutely no interference with 
full and free stem travel.— 
Conoflow Corp., 2100 Arch St., 
Philadelphia 3, Pa. 192B 


Gas Chromatograph 


For analyzing one to five 
process streams. 


Designed for continuous 
cyclic analysis of gaseous or 
liquid process streams, the 
Chromacon Series 9485 gas 
chromatograph is available in 
two models to handle either one 
or up to five streams. It can be 
used on a wide variety of 
process analysis jobs in natural 
gasoline plants, refineries and 
petrochemical plants, and chem- 
ical plants. 

Sample is charged automati- 
cally to the instrument. A 
timer controls frequency of 
analysis from 1 to 12 per hr. 
Operating temperature range 
is 25 to 150 C. Instrument is 
furnished complete with re- 
corder, detector cell and auto- 
matic charging device.—Pod- 
bielniak Inc., 341 East Ohio St., 
Chicago 11, Il. 192C 


Instrument Cabinets 


Building block enclosures 
fit many industrial needs. 


An infinite variety of hous- 
ings for instrumentation and 
allied equipment can be fabri- 
cated by selecting components 
from 75 mass-produced metal- 
cabinet enclosures and 125 dif- 
ferent sub-parts. With this 
standard line, industry can 
satisfy 75% of its enclosure 
needs for instrumentation and 
automation equipment. 

Components are built of cold 
rolled, heavy gage steel finished 
in two-tone gray baked enamel 
with a Bonderite base. Skele- 
ton frames are airplane type. 
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There’s more zinc phosphate on every rust-inhibited US Steel container — both inside and out. 
This extra protection gets your product to your customers cleaner, and keeps it that way 
longer, because US Steel’s extra thickness of zinc phosphate guards against rust even after the 
container is open. 


Profit from these 5 US Steel extras, too: 
© Widest container variety—from 2'/2-gal, pails to 55-gal. drums, including stainless. 


© Eye-catching containers — your containers not only ship your product, but adver- UNITED STATES STEEL PRODUCTS 


tise it, too — when color-decorated by US Steel. 


® Job-tailored fittings — a wide selection of fittings to cHoose from, others available DIVISION 
to order. UNITED STATES STEEL CORPORATION 

© Prompt container delivery —a 7-point factory system gives you next-door serv- 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
ice anywhere — any time. Los Angeles and Alameda, Calif. * Port Arthur, Texas 


® Longer container life—extra rust protection allows more safe refillings per container. Chicago, Ill, * New Orleans, La. * Sharon, Pa. * Camden, N. J, 


USS STEEL DRUMS @ 
|  UNttee states steei = 
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INSTRUMENTS & CONTROLS .. . 


Forty different types of panels 
and four different drawer 
sizes make up the component 
parts which can be fastened to 
the frames.—Elgin Metalform- 
ers Corp., 630 Congdon Ave., 
Elgin, Ill. 192D 





Unitized Controls 


All-electronic line in single 
universal case. 


With the new Unitized Au- 
tronic all-electronic control 
system, you can contain any 
combination of units within a 
universal mounting case which 
requires a_ single standard 
panel cutout of only 5 x 5 in. 

Controller, recorder or indi- 
cator, and manual control are 
constructed to plug in. Wiring 
has been eliminated between 
individual instruments. For 
calibration, test or mainte- 
nance, instruments can _ be 
pulled out of the panel easily 
without using jumpers or up- 
setting system balance. 

Incorporated in the new con- 
trols are all the latest advances 
such as printed circuits, minia- 
ture tubes and ruggedized com- 
ponents.—The Swartwout Co., 
18511 Euclid Ave., Cleveland 
12, Ohio. 194A 


Computing Relay 


Performs any of six differ- 
ent arithmetic functions. 


Model 56-1 universal pneu- 
matic computing relay can be 
adjusted to add, subtract, mul- 
tiply and divide. Measurements 
are received by the relay as 
3-15 psi. pneumatic signals; 
computer output to a recorder 
or controller is 3-15 psi. signal, 
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New relay operates by force 
balance with four bellows to 
position a floating disk about a 
fulcrum. Disk acts as_ the 
flapper of a conventional flap- 
per-nozzle detector. 

Forces exerted by pressures 
in the bellows establish the disk 
position relative to the nozzle. 
Resulting pressure change in 
the feedback bellows maintains 
the balance position of the disk. 

External connections to all 
four bellows are provided by a 
manifold so that measurement 
signals can be received and 
computed according to the 
equation desired.—Foxboro Co., 
Foxboro, Mass. 194B 
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Fabricated Venturi 


Light weight, low-cost unit 
delivered promptly. 


Offering a decided price ad- 
vantage, the new Type PVF 
fabricated Venturi tube is avail- 
able on relatively fast delivery 
compared with heavier cast- 
iron tubes. 

Tubes conform to standard 
Venturi dimensions. The entire 
inner formed section is con- 
structed of stainless _ steel. 
Either carbon steel or stainless- 
clad steel pipe forms the sur- 
rounding and supporting sec- 
tion. 

Main pressure belt is a 
formed channel which may be 
eliminated entirely should a 
single-tap design be required. 
Throat pressure belt ordinarily 
is formed by the space between 
the outside pipe and the con- 
figuration of the stainless in- 
sert section. For single-tap con- 





struction, a pipe tap extending 
from the outside of the pipe to 
the throat section of the insert 
tube effectively seals off the 
throat pressure chamber. — 
Burgess-Manning Co., Penn In- 
struments Div., 4110 Haverford 
Ave., Philadelphia 4, Pa. 194C 





Moisture Monitor 


Measures minute amounts 
of moisture in gases. 


As little as 1 ppm. of water 
in gaseous mixtures can be 
measured accurately by the 
new portable Type 26-301 mois- 
ture monitor. Unit reads pre- 
cisely over the full-scale range 
of 0 to 1,000 ppm. by means of 
a 5-step attenuator. Output 
can be telemetered to recorder. 

Sample flows through the in- 
strument at a precisely con- 
trolled rate at temperatures up 
to 100 C. and pressures up to 
100 psig. All water present in 
the stream is absorbed and 
electrolyzed by a cell within 
the instrument. 

A d.c. voltage is applied to 
the cell and the electrolysis 
current measured with a multi- 
range meter. Since the electro- 
lysis current is related directly 
to the water mass rate-of-flow 
through the instrument, it is 
an indication of water content 
in the sample.—Consolidated 
Electrodynamics Corp., 300 
North Sierra Madre Villa, Pasa- 
dena, Calif. 194D 
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New Phthalic 
Anhydride Plant 
Doubles Pittsburgh 
Coke’s Output of 
Essential Material 


Pirrssurcn COKE is now producing and shipping from 
its new multi-million dollar phthalic anhydride plant! 

Under construction since last year, this efficient new 
production unit is engineered to keep pace with the 
chemical industry’s steadily growing needs for basic sup- 
plies of high purity phthalic in both flake and molten form. 

Now, more than ever before, you can count on Pittsburgh 
for the prompt deliveries and uniform phthalic quality that 
eliminate many of your production troubles. 

Call in a Pittsburgh man today! He’ll show you how to 
solve your P.A. supply problems before they happen—by 
going with Pittsburgh in ’57! 


CALL 
NEW YORK PITTSBURGH 
LOngacre 4-0550 ATlantic 1-2290 
CLEVELAND CHICAGO 
CHerry 1-2170 CEntral 6-1760 



































COAL CHEMICALS © PROTECTIVE COATINGS © PLASTICIZERS ® ACTIVATED CARBON © COKE * CEMENT © PIG IRON 
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ELECTRICAL & MECHANICAL EQUIPMENT .. . 





Motor Coil Insulation 


Resists chemicals, oil, mois- 
ture and dirt particles. 


An integrated field coil with 
a newly developed insulating 
system now is available for 
motors or generators that must 
resist atmospheric contami- 
nants and destructive mechani- 
cal forces. 

Primary insulation in the 
coil is glass with fibers tailored 
and oriented for maximum 
strength. Solventless, inor- 
ganic, heat-stable resins aug- 
ment the glass fibers. Fiber and 
resin fuse together into one 
integral part. 

In many applications, inte- 
grated field coils complement 
Sileo-Flex __all-silicone-rubber 
insulated stator coils. Together, 
they are said to solve the 
toughest operating conditions 
for motors and generators in 
Class A or B service. Included 
in this category are air-borne 
carbon black and metallic dust 
particles.—Allis-Chalmers Mfg. 
Co., Milwaukee 1, Wis. 196A 


Atomie Flashlight 


Provides light for years 
without any battery. 


Utilizing an essentially non- 
hazardous radioisotope, a new 
flashlight is available with a va- 
riety of light outputs and 
colors. With the light from just 
one of these devices, you can 
read a map in total darkness. 

Illumination from the light 
diminishes at a very slow rate 
since the half-life of the isotope 
is 12 yr. By varying composi- 
tion of the reactive mixture, 
green, yellow or blue color is 
produced. 

Variable climate, moisture, 
temperature and other external 
factors do not affect continu- 
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ous emission of light from the 
device. Uses are foreseen in 
illumination of dials and crit- 
ical controls, as location mark- 
ers at building exits and as 
emergency lights—New Eng- 
land Nuclear Corp., 575 Albany 
St., Boston 18, Mass. 196B 





X-Ray Microscope 


Opens new vistas in study 
of metals, coatings and cor- 
rosion. 


You see here an aluminum- 
tin alloy as revealed by an ordi- 
nary light microscope and, by 
comparison, the new G.E. X-ray 
microscope. The complete grain 
outline seen through the X-ray 
microscope shows you where 
dark areas of tin are located. 

With the X-ray microscope, 
you may view objects either di- 
rectly or record the image on 
film. While this microscope is 
not as powerful as the electron 
microscope, it can be used with- 
out mounting the specimen in 
a@ vacuum or other special 
preparation techniques. 

Compared to the optical mi- 
croscope, the X-ray microscope 
offers an advantage in depth of 
focus which permits three-di- 
mensional examination of the 
specimen. No special section- 
ing of sample is needed. 

Inherently, the X-ray micro- 
scope will penetrate to the in- 
terior of an object and reveal 
structures not visible other- 
wise.—General Electric Co., 
X-Ray Dept., Milwaukee 1, Wis. 

196C 


February 1957—CuemicaL ENGINEERING 





Nuelear Reactor 


First to be mass produced 
is safe and low cost. 


Startup of the AGN 201 re- 
search and training reactor on 
October 25th culminated de- 
velopment of a new reactor con- 
cept. This unit is designed for 
mass production to sell at low 
cost, a milestone in the eco- 
nomic application of atomic 
energy. A price tag well under 
$100,000 is reported. 

Reactor went critical with 
656 grams of U.,, in the form of 
20% enriched uranium oxide. 

Design features make the 
AGN 201 the safest reactor 
known to be operating at this 
time, according to the manu- 
facturer. Among the many fool- 
proof safety features is a 
thermal safety fuse built into 
the core.—Aerojet-General Nu- 
cleonics, San Ramon, Calif. 

196D 


High-capacity V-belt offers up 
to 40% more strength than 
standard belts. Drive costs 
can be lowered since you can 
handle given load with fewer 
belts and narrower sheave.— 
Thermoid Co., 200 Whitehead 
Rd., Trenton, N. J. 196E 


Static switching control system 
performs .same control func- 
tions as contacting relays. 
System aids automation of 
various low-power switching 
operations, reduces or elimi- 
nates failure from wear, fa- 
tigue or harsh environment.— 
General Electric Co., Schenec- 
tady 5, N. Y. 196F 
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“KLINGERIT” The universal sheet 
packing for super-heated and saturated 
steam, acids, alkalis, and other chemicals, 
oils, spirits, solvents and hydrocarbons, 
hydraulic pressures, compressed air 
and other gases. 


fn i Hoe Fd 


“KLINGER-OILIT” Primarily for 
use in the oil industry and suitable for 
trichlorethylene, carbon tetrachloride, 
naphtha and many other chemicals up 
to 900°F. Also for use with many 
refrigerants. It is made mainly from 
inorganic materials and is suitable for 
thehighest temperatures and pressures. 

























“KLINGER-ACIDIT” For hot nitric, 
hydrochloric, sulphuric and all other 
organic and inorganic acids. It is not 
damaged by oils, gasoline and other 
solvents and has been tested to 500°C 
and 1,000 p.s.i. 









“* KLINGERIT-1000”’ Has as its base 
a tough close-mesh wire gauze in 
specially prepared asbestos compound, 
forming an extremely strong homo- 
geneous jointing material. It is better 
able to resist blowing out than any 
other jointing, and is recommended 
for extremely high temperatures. 


“RK” For most conditions of pressure 
and temperature encountered in 
general engineering practice. It is suit- 
able for super-heated and saturated 
steam, water, compressed air and other 
gases and most chemicals. 











Write for the Klinger 





Master Catalog which le 
— describes the complete 
oe \ ( range of Klinger products. m COMPRESSED a 
: Tr ince ASBESTOS SHEET PACKING |= 


FOR EVERY PURPOSE 




















RICHARD KLINGER INC., 550 FOURTH AVENUE, BROOKLYN 15, NEW YORK 
Manufacturing Licensees for Canada 
JOSEPH ROBB & COMPANY LIMITED, 5575 COTE ST. PAUL ROAD, MONTREAL, CANADA 


Telephone WILBANK 3181 Cable ROBCO, 
Branches at: SYDNEY, HALIFAX, OTTAWA, TORONTO, HAMILTON, WINNIPEG, EDMONTON, VANCOUVER, 
QUEBEC CITY 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 
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FLUIDS HANDLING EQUIPMENT .. . 








Slide Valve 


Handles low-pressure con- 
taminated gases. 


Low pressure gases with en- 
trained contaminants can be 
regulated with a new light- 
weight slide valve. Design per- 
mits easy cleaning of valve to 
remove deposited material. 

Valve has a disk which slides 
between flange stubs arranged 
flexibly in the housing. When 
the disk is open, the flow pas- 
sage is completely smooth. Only 
when the slide plate is moved 
can dirt or dust penetrate into 
the interior housing. But the 
slide hood and lower part of 
the housing can be removed at 
any time to permit easy clean- 
ing.—Zimmermann & Jansen, 
G.M.B.H., Dueren-Rheinland, 
Germany. 198A 


Tube Fitting 


Makes foolproof, butt-tight 
joint for pressure range. 


New Hi-Seal flareless tube 
fitting withstands high pres- 
sures, hydraulic surge, vibra- 
tion and other severe operating 
conditions. 

Fitting forms a butt joint so 
that tubing need not be sprung 
when making assemblies. This 
is particularly advantageous 
when working with large-sized, 
heavy wall or hard-temper steel 
tubing which are all difficult 
or impossible to spring. 

Hi-Seal fitting consists of a 
body, nut and __alloy-steel 
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sleeve. Shoulder on sleeve pre- 
vents incorrect assembly. 
Three serrated edges on the 
sleeve bite into the tube sur- 
face radially to a controlled 
depth, making a triple seal. It 
will not move longitudinally, 
scrape or shave tubing. There 
is no need for flaring or thread- 
ing to disassemble and inspect. 
—TImperial Brass Mfg. Co., 1200 
Harrison St., Chicago 7, IIl. 
198B 


Expansion Joints 


Are more flexible to give 
uniform movement. 


First basic design change in 
Badger’s expansion joints with- 
in recent years, incorporates a 
different shape in the corruga- 
tions which form the flexing 
member. 

The new shape makes the 
height of each corrugation more 
effective by contributing to 
flexibility and more uniform 
movement per corrugation. 
Under operating pressures and 
temperatures, the new corruga- 
tion assumes a_ completely 
curved shape and actually ex- 
hibits a breathing movement as 
pressure fluctuates. 

In ratings for 150 psi. and 
higher, Service-Rated joints 
have reinforcing rings claimed 
to offer the most significant im- 
provement in expansion-joint 
engineering to date. These 
tubular rings contact the cor- 
rugations only in the valleys. 
In this fashion, the rings main- 
tain the hoop dimension of each 
corrugation allowing it to as- 
sume a completely curved 
shape when under line pres- 
sure. 

Service-Rated joints are 
available in any weldable alloy 
for pipes from 8 to 72-in. dia.— 
Badger Mfg. Co., 230 Bent St., 
Cambridge, Mass. 198C 








For More Information... 

J about any item 
in this department, 
circle its code 
number on the 
Reader Service 
Postcard inside the back cover. 
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Entrainment Separator 


Impingement type of re- 
sistant graphite. 


Compact and ready to insert 
into a pipe line, the Type MV 
scrubber is an impingement- 
type entrainment separator 
made of Karbate-brand imper- 
vious graphite. 

Separator has staggered rows 
of streamlined graphite rods as 
impingement surfaces for gas- 
entrained liquid particles. At 
l-atm. pressure, unit is de- 
signed for gas velocity of ap- 
proximately 30 ft./sec. Pres- 
sure drop will be less than 1-in. 
of water column. 

Over an operating range 
from 0.1 to twice design range, 
separator will remove 99.8% 
of 11 micron water particles 
from air and 93% of 7.8 micron 
particles. 

Separator is available from 
stock in 6, 8, 12 and 16 in. dia. 
cylinders, 22-in. long. Each 
cylinder can be installed be- 
tween the faces of 150-lb. ASA 
flanges with no enlargement of 
the pipe.—National Carbon Co., 
30 East 42nd St., New York 17, 
N. Y. 198D 


Rotary Joint 


Compact design suitable 
for wide range of pres- 
sures. 


New type C rotary joint sim- 
plifies selection specifications 
for use on steam, air, water, oil, 
gas or alternating hot and cold 
service. Joint is almost uni- 
versally suitable for steam pres- 
sures from 0 to 200 psi. and 
hydraulic pressures to 400 psi.; 
for temperatures to 450 F. or 
500 F. special duty and for any 
rotating speed. 
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Above . . . Eimco Pressure Drum Filters like this one are 
performing in a variety of industries processing complex 
slurries such as: Washing flammable material . . . coal 
tar de-ashing . . . production of pharmaceuticals . . 
extracting food products . production of specialized 
lubricating oil (involving volatile solvents) and filtering 
solids from ether slurry. 

Left . Valve and connections are completely sealed 
within the pressure chamber. 


Here Are 5 Major Process Conditions... 


where correct application of Eimco Pressure Filters will get you appreciable advantages: 


(1) Where vapor pressure of the liquid at the filter 
feed temperature is too high to permit the efficient use 
of vacuum . . . (2) Where liquid viscosity is high 
(generally 100 centipoises or more) or solid particle 
size is very small, requiring a driving force greater 
than one atmosphere to get economic filtration rates . . 
(3) Where large labor savings and lower operating 
costs justify higher initial expenses . . . (4) Where 
employment of a valuable or high temperature gas for 
the production of a dried cake product is feasible .. . 
(5) Where filtration of saturated solutions results in 
excessive crystallization with a reduction in tempera- 
ture or pressure. 

Whether you are pre-planning for filter installations 
to handle new processes or are seeking to improve 


THE 


Research and Development — Palatine, sili 


neis 7 Process 
port Offices: Building, $1-52 South Street, New 5,N. Y. 


present operations . . . these are some of the general 
conditions that justify an investigation into Eimco Con- 
tinuous Pressure Filter Equipment. 

Submit your problem to the Eimco Research and 
Development Center, Palatine, Illinois. They have com- 
plete facilities to test your slurry on all types of filtra- 
tion equipment to assist you in selection of a proper 
unit. 

After exhaustive tests, if research shows that pres- 
sure filtration can be correctly applied to your problem, 
you will find that Eimco Pressure Filters offer you pro- 
duction (and profit) advantages. 

Whatever your filtration problem, let Eimco’s 

competent research facilities go to work for you. 
Write today! 


EIMCO CORPORATION 


SALT LAKE CITY, 


UTAH 


Inc. Division, Sen Mateo, California 


BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD B-237 
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FLUIDS HANDLING EQUIPMENT .. . 


Type C can be installed for 
either single flow or two-way 
syphon flow. It has low start- 
ing and running torque, even 
at high pressure. Bearings and 
seal are self-lubricating and the 
seal is self-adjusting for wear. 

These joints are expected to 
find wide use where steam, 
water or other fluid is piped 
into rotating drums, dryers or 
rolls.—Bareo Mfg. Co., Dept J 
10, 500 Hough St., Barrington, 
Ill. 198E 


Airfoil Fan 


Uses aerodynamic design 
for better performance. 


In the Axial Airfoil fan, the 
blades closely resemble the ap- 
pearance of an aircraft wing. 
Result is higher pressure char- 
acteristics with less operating 
noise. 

Blade has a thick airfoil sec- 


tion and large angle at the hub 
which decrease to a thin sec- 
tion and small angle at the tip. 
The hub-tip ratios are such that 
air is delivered at a more uni- 
form velocity across the entire 
fan blade and back flow is elimi- 
nated around the hub. 

Fans are available with two, 
four, six and eight blades to 
satisfy required pressure-vol- 
ume characteristics. Fan di- 
ameters are reported to run 
from 12 to 72 in. with air-mov- 
ing capacity certified to be 
1,200 to 100,000 cfm.—Chicago 
Blower Corp., 9863 Pacific Ave., 
Franklin Pk., Ill. 200A 


Light-Gage Tubing 


Welded from aluminum at 
any degree of hardness. 


The lightest gage tubing now 
being commercially welded is a 





Canning season is almost com- 
pleted as Westinghouse enters 
final stages in construction of 
four 1,600-hp., 2,300-v. canned 
motor pumps for the nation’s 
first full-scale atomic electric 
generating station at Shipping- 
port, Pa. Each pump circulates, 
in the primary loop, 18,300 gpm. 
of radioactive water at approxi- 








Pumps for First U. S. Atomic Electric Plant 


mately 2,000 psi. up to 600 F. 
That’s why each pump weighs 
nearly 14 tons, stands 10 ft. high 
and has 4-ft. dia. Also, that’s 
reason enough to can in metal 
both the stationary outer coils 
and the rotor, confining radio- 
active water within system— 
Westinghouse Electric Corp., 
Pittsburgh 30, Pa. 200C 
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new aluminum tubing. It is 
claimed to be stronger than ex- 
truded or butt tubing and is 
designed for applications re- 
quiring greater material 
strength and weight reduction. 

Any aluminum alloy at any 
hardness can be welded by this 
new process into tubing from 
under 0.050 down to 0.025. 
Manufacturer claims this new 
tubing is low in cost, has easy 
workability and resists corro- 
sion from most industrial at- 
mospheres, gases and liquids. 
—Jo-E] Co., 14209 Leroy Ave., 
Cleveland, Ohio. 200B 





Pipeline Coupler 


Used with portable alumi- 
num lines up to 1,000 psi. 


A coupler available in both 
OD and IPS pipe sizes for work- 
ing pressures up to 1,000 psi. 
now is being used with portable 
aluminum pipelines. New light- 
weight pipelines can be moved 
from six to 10 times faster than 
older types of portable pipe- 
lines. And with the FMC fast- 
move coupler, such lines are 
easy to dismantle and clean at 
any time. 

According to the manufac- 
turer, the FMC coupler is with- 
out doubt the fastest-acting one 
designed and accepted for this 
type of use. Heavy breach-act- 
ing jaws secure the coupler 
with a quarter turn. A _ lock 
screw spins up in an instant 
to lock the coupler against un- 
twisting through excessive line 
torque. 

No metal part of the coupler 
is exposed to the material in 
the line. A special aromatic- 
resistant Buna-N gasket that 
seals with pressure is placed 
so that there is almost no dis- 
turbance of flow.—John Bean 
Div., Food Machinery & Chemi- 
cal Corp., San Jose, Calif. 200D 
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—to protect 
quality chemicals 


a Perfect Seal 






@ Adhesives 
e@ C-4 Solvents 
@ Diethylbenzene 






@ Divinylbenzene 
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@ Emulsions 
@ Ethylbenzene Hundreds of products in daily use— from lamp 
@ Latex shades to luggage—are made from chemicals 
and plastics that originated in the coke ovens 
@ Styrene 
of Koppers Company, Inc. 
@ Tolvol The Koppers productslisted at theleft perform 
@ Xylene many different functions in many different 


industries. All are products of the most exacting 
processing—and are safeguarded in drums and 
cans equipped with Tri-Sure* Closures. 

In every industry where liquids are shipped, 
progressive companies are insisting on Tri-Sure 
Closures—because good protection is good busi- 
ness. 

Let the Tri-Sure Flange, Plug and Seal give 
your shipments security from leakage, tamper- 
ing and contamination. When you order drums, 
always specify Tri-Sure Closures. 


ag 


Rea US Pot ry 
— 


CLOSURES 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
CHICAGO, ILL. - NILES, OHIO - LINDEN, N. J. 


Tri-Sure Products Limited, St. Catharines, Ontario, Canada 

Tri-Sure S/A Industria e Comércio, Sao Paulo, Brazil 

American Flange & Manufacturing Co. Inc., Villawood, N.S.W., Australia 

B. Van Leer N. V., Stadhouderskade 6, Amsterdam, Holland 

Van Leer Industries, Ltd., Seymour House, 17 Waterloo Place, Pall Mall S.W. 1, London, England 


*The “Tri-Sure”” Trademark is a mark of reliability backed by over 35 years serving industry. It tells your 
customers that genuine Tri-Sure Flanges (inserted with genuine Tri-Sure dies), Plugs and Seals have been used. 


ae 
TRI-SURE THE WORLD OVER 


a) aa 
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In °57 Chemical Processors Will... 


Sell More, 
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Douglas Greenwald, McGraw-Hill Dept. of Economics 


1957 will turn out to be the 
best year ever for the chemical 
process industries as they lead 
the parade of all manufacturing 
industries in production, sales 
and in capital spending. 

According to recent studies 
and surveys by the McGraw-Hill 
Dept. of Economics :* 

¢ Production will be up 6% 
on the average for the chemical 
processing industries, compared 
with an over-all industrial gain 
of between 3 and 4%. Output of 
petroleum refiners will be up 7% 
in 1957; up 6% for chemicals 
and allied products; and up 5% 
for paper, rubber and ceramics 
(stone, clay and glass). 

¢Sales, at manufacturer’s 
level, of chemical processing in- 
dustries should top all previous 
marks by quite a margin in 1957 





* Two years ago McGraw-Hill’s survey 
said 1955 would be the best year ever 
for chemical processing industries. One 
year ago the survey predicted 1956 
would be the best year ever. (It was 
right both times.) Now this year’s sur- 
vey says 1957 will be the best year 
ever. We're happy to be monotonous. 
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as they run to more than $76 
billion, a gain of 8%. (A year 
ago we indicated value of output 
for chemical processing would 
reach $70 billion in 1956; it ac- 
tually reached $70.9 billion.) 

Sales of chemicals and allied 
products alone are expected to 
run about $26.5 billion this year, 
an increase of $2 billion over 
1956’s record level. And last 
year’s sales were $1.5 billion over 
1955’s. 

eCapital spending will be 

jacked up another 23% to $4.7 
billion by chemical processing in- 
dustries in 1957. This increase 
is much bigger than the one 
planned by the manufacturing 
industry as a whole (14%) and 
is more than double the expected 
rate of spending gain for all 
business (11%). 
>No Letup in 1958, Either— 
McGraw-Hill’s survey indicates 
the capital spending boom by all 
business is heading for high- 
level stability. Most companies 
queried plan to maintain big 


Spend More 









Chemicals 


Petroleum 
Refining 


Paper 


Rubber 





-4% 
ce 1 } — L J 

-10 O 10 20 30 40 50 
% increase over I956 


Ceramics 





spending in 1958. No down turn 
is yet in sight. 

This is typical of chemical 
processing industries, too. Two- 
thirds of reporting companies 
plan to maintain or increase 
their 1957 expenditures in 1958.* 
More than 40% plan to spend the 
same in 1958 as in 1957. And at 
least 24% expect to spend more. 

Rubber industry plans are the 
most optimistic for 1958. Forty- 
two percent of reporting compa- 
nies in this industry expect to 
increase spending next year. In 
the case of paper firms, 29% ex- 
pect to increase spending after 
1957. Only 26% of chemical and 
allied products companies antici- 
pate a further increase in capital 
spending for 1958. 
> Chemicals Spend Big — The 
Chemical industry plans to spend 
the most of any manufacturing 


* Advance plans for these companies 
do not appear quite as strong as they 
were a year ago. At that time over 
70% of the companies reporting on this 
question indicated they would maintain 
or increase spending in 1957. 





February 1957—Cuemicat ENGINEERING 








WAI 


Cu 


YIIM 





— oo Slam Cl OO 


Vt om CD 


acts @ 


ING 





XUM 








it pays to order 
BLOCKSON phosphates 
in mixed car or truck 





STOP 


FOR 
SODIUM 
PHOSPHATES 
















loads 












You'll carry far less inventory, 
since Blockson can be depended 


You can combine any or all 
Blockson chemicals in one car or 
















truckload and receive the carload 
price on each item. You'll find 
that this “one stop’’ purchasing 
simplifies your scheduling. A 
collect phone call to Blockson in- 
stantly expedites any unforeseen 
needs. 


on to vary the flow of Phosphates 
precisely to your changing re- 
quirements regardless of chang- 
ing market conditions. For fur- 
ther information, call Blockson or 
your Blockson distributor. 


BLOCKSON CHEMICAL COMPANY 
Division of Olin Mathieson Chemical Corporation 
Joliet, Illinois 


Also major producers of: 


Hydrofluoric Acid Sodium Silicofluoride 
Sulfuric Acid Hygrade Fertilizer 
Sodium Fluoride Teox 120 


Nonionic Surfactant 




















T ALL 
B KSON 
DIS BUTORS 
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How Many Companies Will Spend More in 1958?* 


jStone, clay and glass.......... 
iAll manufacturing............. 
CO SN ee eee 


How Many How Many 
the Same Less 
26% 37% 37% 
17 66 17 
29 25 46 
42 50 8 
17 43 40 
22 46 32 
24 46 30 


”* Ks compared with 1957. Percentages based on responses to McGraw-Hill survey. 


industry in 1957 for new plant 
and equipment. Planned figure 
is $1.9 billion, 29% more than 
industry spent in 1956. 

Petroleum refiners expect to 
spend more than $1 billion in 
1957, a fantastic 50% increase 
over what was actually spent in 
1956. This is the most this sec- 
tor of the petroleum industry has 
ever budgeted for refineries and 
petrochemical plants. 

Expenditures for expansion 
and modernization of pulp and 
paper mills will be up more than 
one-fifth in 1957 (to $978 mil- 
lion). Rubber companies, with a 
relatively poor year behind them 
because of slower auto sales, plan 
no increase in capital spending 
in 1957. 

Manufacturers of ceramics are 
now planning to spend less in 
1957 than in 1956. Probable rea- 
sons for this decline: Tremen- 
dous increase in capacity for this 
industry in recent years; and 
the fact that the housing market 
trended downward in 1956, and 
may be expected to average even 
lower this year. 
> How High Will Prices Go?— 
For the first time, McGraw-Hill’s 
survey asked how much capital 
goods prices would go up. Chem- 
ical, rubber and petroleum com- 
panies expect prices of capital 
goods they buy to be up 6% on 
the average this year. Paper and 
ceramics firms look for a 7% 
increase. 

Now these price hikes show 


essing industries in 1957 will be 
up only about 16% instead of 
23%. 

For chemicals, the corrected 
increase in capital investment 
turns out to be only 23%; for 
paper, 14%; for rubber, —6%; 
and for ceramics, —1!%. 
> Production Peak — Chemical 
output, as measured by the Fed- 
eral Reserve Board’s index, hit a 
new peak in 1956, averaging 6% 
higher than in 1955, itself an all- 
time high. 

Industrial production—output 
of manufacturing and mining in- 
dustries—gained only 3% in 
1956 as July’s steel strike cut 
into over-all output gains. How- 
ever, a 3%-4% annual gain in 
physical output is about the 
average gain we should expect 
at these high economic levels. 
Remember, too, that this in- 
crease follows an 11% gain in 
1955. 
> Everybody Up — Gross na- 
tional product—value of all goods 
and services produced in the na- 
tion—is expected to average 
$435 billion in 1957, compared 
with $411 billion in 1956. Some 
of this will reflect price in- 
creases. And some will represent 
the growing volume of services. 
But physical output is expected 
to be up, too. Look for the last 
quarter of 1957 to be the best 
quarter in the year, with GNP 
running slightly more than $440 
billion. 

All sectors of the economy— 


> Government Digs Deeply — 
Government spending in 1957 
will be up. Even before shooting 
around Suez began, defense 
spending was already budgeted 
to rise $2 billion over the year. 
Now it seems possible that de- 
fense expenditures will go up 
even more. 

The federal government also 
plans to spend more on civilian 
programs this year—the soil 
bank plan for agriculture, and 
aid to states for highways and 
schools. It is now expected that 
government spending will rise 
close to $6 billion—half of the 
rise in federal spending, half in 
state and local. 
> Ceilings Ahead—Business in- 
vestment is going up, too. The 
McGraw-Hill survey indicates a 
moderate rise throughout the 
year. However, this sector of the 
economy will not provide the 
spectacular boost it did in 1956. 
It is just not possible to get 
enough money either from prof- 
its or from the money market to 
continue such a rate of increase. 
And we are bumping against 
ceilings of materials and skilled 
labor to produce capital goods. 

Inventories are not likely to be 
an important factor in the out- 
look for 1957. Total business in- 
ventories are running about 1.6 
time sales, which is just about 
average for the postwar period. 
Inventories over the year ahead 
are not likely to swing decisively 
one way or the other. 

Residential building—part of 
business investment—will not be 
a very important factor in the 
outlook for 1957, either. It can- 
not go up or down very much 
from current levels. The poten- 
tial limit on “down” appears to 
be one million housing starts. 
The limit on the upside will be 
determined by supply of mort- 
gage money and demand for new 
housing. Both are on the weak 
side at this time. 
> Watch Consumer Spending— 
Consumer spending may well be 
the most dynamic factor in the 
economy this year. And it is the 
factor most likely to grow in 
strength as the year wears on. 














that actual physical volume of government, business and con- First incomes are on the rise. o 
plant and equipment (equipment sumers—will show an increase Employment promises to be 
which could have been purchased over 1956. The consumer and higher in 1957 than in 1956, and 
at ’56 prices, corrected for in- how,he spends his income in 1957 many of the wage agreements 
creases in those prices for 1957) may decide whether 1957 is a carry promise for further in- 
to be installed by chemical proc- good year or a really big year. creases in 1957. A long period 
Cu 
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Inside Story on POWELL 
STEEL VALVES 


Steel Valves may appear similar on 

the outside. But their performance may 
be quite another stary--for there can 
be a big difference in the metal, in 
design and in manufacture. And the 
inside story on Powell Steel Valves is 
that every valve has PERFORMANCE 
VERIFIED. 





AS A ONCOL O SLO 


se eccen 


Sn ete 


Only the finest materials are used in 
Powell Steel Valves. And painstaking 
quality control is rigidly enforced 
through each step of manufacture. For 
example, every machining operation is 
accurately gauged. All parts are 
thoroughly cleaned and degreased. As 
a final step in manufacture, EVERY 


) ae S.A POWELL STEEL VALVE IS GIVEN AN ACTUAL 
| , LINE TEST. 


300-pound Steel 








Lubricated Plug Because of Powell's painstaking 
Valve. quality control, plant shutdown 
through valve failure is practically 
unknown. Records from refineries, 
FIG. 2456 SS-—-OS&Y power and industrial plants the world 
Gate Valve-—-1/16 over prove it. 
Raised Face Separate 
Yoke Arms. Flanges Consult your Powell Valve distributor. 
are in accordance If none is near you, we'll be pleased 
with ASA B16.5. to tell you about our COMPLETE quality 


line which has PERFORMANCE VERIFIED. 





Fig. 2433 SS-- 
Stainless Steel Bolted 
Cap Swing Check Valve 
for 150 pounds W.P. 








The Wm. Powell Company, Cincinnati 22, Ohio. . .1lith VEAR 


OWELL VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES 
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ECONOMICS ... 


of income gains seems sure to 
mean a rise in consumer opti- 
mism and a greater willingness 
to buy—especially among farm- 
ers, auto workers and others who 
did not do too well in 1956. 
Altogether, consumer spend- 
ing should increase as much as 
$15 billion this year, even while 
consumers maintain a high rate 
of savings. And spending may 
go up even faster if a real boom 


materializes in consumer dur- 
ables. 
Another — significant point: 


People are paying off their 1955 
debts. This means a new upswing 
in buying on-the-cuff is possible 
by the last part of the year. 

All this adds up to a big year 
for industry in general and chem- 
ical processing in particular as 
production, sales and capital in- 
vestment soar to new heights in 
1957. 


Chemical Prices Are 
Getting Fidgity 


Last year chemical prices were 
more edgy than they’ve been in 
several years. Most people expect 
them to jump around this year, 
too. Knowing the areas and ex- 
tents of price weakness and 
strength in 1956 gives you a good 
line on what to expect in 1957. 

Actually, over-all wholesale 
prices for chemicals and allied 
products were relatively stable 
even last year, rising only 1% 
(in first ten months of 1956) 
as compared to a rise of nearly 
3% in prices for “all products 
other than farm and food,” ac- 
cording to Business and Defense 
Services Administration. 
> Long Term Stability — Chem- 
ical price stability goes back fur- 
ther than this, of course: Only 
7% higher than 1947-49 base 
period, compared to a 22% in- 
crease for “all manufacturing” 
prices; and less than 1% higher 
since mid-1953 vs. 7% for all 
products except farm and food. 

Such uncommon stability is 
both a reflection of the most in- 
tense competition within the 
chemical industry and a tribute 
to operational and administra- 
tive economies and_ increased 
productivity over the years. Last 
year, however, there were signs 
that heavy pressures from rising 
labor and raw material costs, in- 
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Chemical Consumption 


gm Index (1935 =100) 
340 — 





rh Oe Se Ree Cee ee 
Jon. Mar. May July Sept Nov 


Consumption by Industries 


Sept. Oct. 

(Final) (Est.) 
Coal Products....... 11.3 11.8 
Explosives.......... 11.3 11.4 
Fertilizer. .....6:.. . 56.9 69.0 
oO a an 20:9 Ee 
lron & steel... ... 0 SO 20.2 
Eee ne Cee eee 4.0 4.1 
Paint & varnish... ... S37 30.9 
Petroleum refining.... 31.3 30.8 
PigsieS 25. Asc ics: BAB 24.5 
Pulp & paper....... 35.3 39.4 
RAV ON ho dcaittce othe 23.4 27.5 
Rubber...... 6.2 7 «4 
WA UIS occ eck as 9.6 ca 
Total 287 321 


creased charges for transporta- 
tion and containers, higher in- 
terest rates and still-advancing 
costs of capital outlays and re- 
search are beginning to squeeze 
profits to the point where prices 
in general must move upward. 

> Ups and Downs—Here, then, 
are BDSA figures for 1956 price 
variations (Sept. 1956 vs. Dec. 
1955) : 

Industrial chemicals—up 2%. 
Organic chemical prices were up 
nearly 3%; inorganics, up more 
than 1%. Essential oils, on the 
other hand, tumbled 7% due to 
acute supply-demand imbalance. 

Prepared paint—up nearly 3% 
due to large usage in expanding 
construction and “do-it-yourself” 
movement. 

Inedible fats and oils—down 
2%, a continuation of 45% fall 
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since 1947-49 period. Decline in 
soapmaking and expanding use 
of emulsion paints have been 
prime causes of price weakness, 

Drugs and pharmaceuticals— 
down 4%, a continuation of 51% 
decline since base period. Mass 
production, fierce competition are 
the price-shavers here. 

Fertilizers—down more than 
9% (nitrogenate prices slipped 
almost 12%) because of over- 
supply and competition. 

Plastics materials—down 6%. 
Price declines in plastics are due 
primarily to competition in poly- 
styrene, general-purpose phenol- 
ics and vinyls, as well as lower- 
priced import offerings of the 
latter. 


Make Your Chemicals 
In Puerto Rico 


That little island group to our 
Southeast, the Commonwealth of 
Puerto Rico, is more than 1,000 
miles from major markets and 
raw material sources in the 
Continental U.S. Nevertheless, 
there’s a healthy young industry, 
plastics processing, at work there 
now to the tune of 37 plants and 
about $10-million worth of prod- 
ucts shipped to the mainland in 
1956. 

Now what’s good for plastics 
processors in Puerto Rico may be 
good for you even if you are in 
some other business. 

eFederal tax freedom — 
Since the Commonwealth has no 
vote in Washington, manufac- 
turers in Puerto Rico pay no fed- 
eral taxes, hence more than 
double their net profits. In one 
recent year plastics makers, on 
the whole, averaged 16% profits 
on annual sales. 

e Local tax freedom—“Oper- 
ation Bootstrap,” Puerto Rico’s 
industrialization program, ex- 
cuses a manufacturer from local 
taxes for ten years after his op- 
erations begin. One condition: 
The new facility on Common- 
wealth soil must represent a net 
addition to the mainland com- 
pany, not a relocated plant. “Run- 
away” plants, which cause unem- 
ployment in the States, cannot 
share benefits of “Bootstrap”. 

eLabor supply, large and 
cheap—Average plastics wage is 
67¢/hr.; surplus labor, 100,000 
Puerto Ricans. 
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Accessible from Front... 


(Solid back) ¢ Starters may be mounted against wall 
or in double row, back to back 


Safe... 


Starter DISCONNECTED from bus as door is opened 
Low voltage section isolated from high voltage 


lnterlocked... 


against accidental closure by simple rod mechanism 
Large wiring space for incoming leads 


EC&M’s new ZHA Starter not only saves valuable 
floor space—it provides more accessibility and con- 
venience than ever before. Starters are available with 
self-contained bus in isolated compartment. A gang 
of starters requires only one incoming feeder. Addi- 
tional starters can be added as needed—with no sacri- 
fice in neat, streamlined appearance. All starters are 
self-contained and complete with control transformer 
supplying low voltage for pushbutton circuits. 


Write for BULLETIN 8130-F 
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€ /S DESIGN LEADERSHIP.../” Action! 


| Sate pet 


with 


New ECaM 
High Voltage 


(2200-4800 VOLTS) 


Starters 







NO DRAW- OUT NEEDED « Arc shields slide 
out horizontally, making front and rear con- 
tact-tips removable with standard wrench. 


3 Interrupting Ratings 
for Squirrel Cage, Synchronous 
and Wound-rotor Motors 


1, CLASS £1. 50,000 KVA (symmetrical) based 
on certified tests. 

2. CLASS E 2-With current limiting fusesand high 
interrupting capacity contactor. At 2300 volts: 
150,000 KVA, 3 phase; 60,000 RMS amperes 
asymmetrical. At 4,800 volts: 250,000 KVA, 3 
phase; 60,000 RMS amperes asymmetrical. 

3. VALIMITOR® « May be used on a bus of unlim- 
ited short circuit capacity, through the use of a 
contactor with an interrupting rating of 50,000 
KVA, and reactors which limit any fault current 
to a maximum of 25,000 KVA. 


THE ELECTRIC CONTROLLER & MFG. CO. 


A DIVISION OF THE SQUARE D COMPANY 
CLEVELAND 28 + OHIO 
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ECONOMICS... 


Partially offsetting these ad- 
vantages are such factors as high 
transportation costs, shipping 
delays and extra inventory to fill 
long pipelines. But transporta- 
tion cost may not be the deter- 
rent it at first appears to be. For 
manufacturers can ship products 
via boat to Boston, New York, 
New Orleans, Houston and Balti- 
more without paying stiff over- 
land freight charges from parent 
plants on the mainland. 

Most finished plastic products 
shipped by sea from Puerto Rico 
to the mainland cost 38¢/cu. ft., 
or $1.10/100 lb. Ocean rates for 
raw materials range from 38¢/ 
cu. ft., for expanded polystyrene, 
to 60¢/cu. ft., or $1.49/100 Ib., 
for chemicals. 

And you can ship via air to 
New York for from 10¢/lb. (over 
9977 lb.) to 22¢/lb. (less than 
100 lb.).—Modern Plastics 


Slide Those Corporate 
Tax Rates 


Income tax rates based on tax- 
able income—long a bane of 
the big-money-making individual 
—are being specifically proposed 
now as a bromide for small busi- 
nesses. Let the “ability” to pay 
determine the corporate income 
tax rate, say three prominant 
Democratic Congressmen. 

Arkansas Senator J. W. Ful- 
bright proposes to reverse nor- 
mal and surtax rates (30% of 
first $25,000 of corporate taxable 
income, 22% on anything above) 
and increase the surtax rate to 
31% to total 53% and preclude 
loss of revenue. Under this plan 
a tax reduction would go to cor- 
porations with taxable incomes 
under $225,000. 

Senator John Sparkman of 
Alabama would set up a series of 


income brackets with a succes- 
sively increasing tax rate. This 
would ease taxation for all 
corporations making less than 
$375,000. 

Rep. Wright Patman (Texas) 
offers a bill to extend tax relief 
to a much higher level: Corpora- 
tions with taxable incomes of 
$37 million or less. But firms 
with the largest earnings would 
be clobbered to take in the slack. 
A corporation with $500 million 
in gross income would pay 20% 
more tax (or 72%). 

Republicans decry all these 
plans as discriminating against 
stockholders of large corpora- 
tions, stockholders who may need 
dividends as much as those hold- 
ing shares in small firms. Only 
solution to tax problems of small 
business, says one Republican 
spokesman, is a substantial cut 
in tax rates across the board. 





Profiling the Chemical 


We’ve taken these figures for 


Chemicals and products........... 
Inorganic chemicals........... 
ST” ee 

Alkalis and chlorine........ 
Organic chemicals............ 
Cyclic (coal-tar) crudes...... 


Synthetic rubber........... 
Synthetic fibers............ 
ees ere 
Drugs and medicines.......... 
Soap and related products... . 


Gum and wood chemicals... . . 


Compressed and liquefied gases 





Among the myriad industry statistics in the 1954 
Census of Manufacturers are figures on employment, 
payroll, value added by manufacture and capital 
expenditures for chemical process industries. 


Intermediate coal-tar products... . . 
Plastics materials............. 


Paints and allied products... ... 


TIES ods a5: 5.0 6 nied ane a 
Vegetable and animal oils.......... 


Insecticides and fungicides. ..... 
Petroleum and coal products........ 

Petroleum refining................. 
Pulp, paper and products.......... 
ne 
Stone, clay and glass products.......... 
PINNING 565.50 5 ales oleis 0500s -cie 


Processing Industries 


each industry and 


Compensation 
Employees per Employee 

hehe 741,000 $4,600 
Senay 119,000 4,900 
nena 4,000 4,250 
rene 20,000 4,800 
Bain 244,000 4,850 
Ries 2,000 4,000 
33,000 5,000 

38,000 5,000 

Ak a 9,000 5,000 
cae 61,000 4,300 
peers 32,000 4,600 
eer 94,000 4,650 
wor 46,000 4,900 
.... 71,000 4,600 
ed 8,000 3,000 
.... 31,000 3,450 
40 ,000 3,800 

ae 11,000 4,300 
ea 6,000 4,200 
.... 217,000 5,100 
154,000 5,300 

.... 529,000 4,200 
.... 247,000 4,300 
494,000 3,950 

.... 16,000,000 4,100 


* For new structures and additions (including repairs and improvements) te manufacturing plants in operation in 1954. 


reexpressed them in terms of the individual in order 
to reflect his productivity, his compensation and the 
investment he represents—and in order to give you 
a faster insight of the comparative economic char- 
acter of each industry. 


Value Added by Manufacture 


Capital Spending* 


per Employee per Employee 


$12,400 $1,260 
10,300 1,880 
16,200 2,750 
12,600 1,750 
13,000 1,770 
11,000 1,060 
11,000 2,200 
14, 500 2,900 
17,000 1,560 
11,800 1,030 
5,800 530 
14, 200 600 
17,800 610 
11,000 420 
8, 400 1,000 
7,500 1,450 
9,900 1,000 
10,000 1,820 
10,000 500 
11,900 3,500 
12,300 4,250 
8,600 1,000 
7,700 530 
7,700 620 
7,200 480 
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ALLIS-CHALMERS 


° ° | Th 
Dielectric » ime 


PPlication 
Growing... 


7 
Heaters 1 Sai® close sponge 


cut costs - save space > speed production 
with Allis-Chalmers dielectric heaters 


Processing time measured in minutes . . . maximum production per 

unit of floor space . . . streamlined work flow . . . minimum heat loss 
. improved working conditions . . . simplified operation — these 

advantages are yours with the Allis-Chalmers dielectric heater. 

If your processing requires the heating of non-conducting mate- 
rials, the application of Allis-Chalmers dielectric equipment and 
engineering will mean faster production and lowered costs. The 
experience gained by Allis-Chalmers engineers in designing hun- 
dreds of dielectric and induction heating installations is available 
for your operations. 

See your nearby Allis-Chalmers representative or write Allis- 
Chalmers, Industrial Equipment Division, Milwaukee 1, Wisconsin. 
Ask for bulletin 15B6431C. 


ALLIS-CHALMERS 
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Allis-Chalmers dielectric 
heaters are available in a 
complete range from 3 kw to 
100 kw. 
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PRACTICE... 


PROC ESS FLOWSHEET EDITED BY T. P. FORBATH 











; Mm. OS 
i SUBMERGED FERMENTATION: Microorganisms, grown in lab, join nutrients, sterilized air in seed tank. 





As enzyme output swells, broth feeds to larger seed tank, then to 3,000-gal., internally-cooled agitated tank. 


Flexible Processing Keys Enzymes’ Future 


Chemical engineers, prodded 
by a ground swell in enzyme 
research, are now beginning to 
see in industrial enzymes a 
family of widely effective or- 
ganic catalysts to add to their 
workshop of processing tools 
(see Chem. Eng., Nov. 1956, pp. 
122-124). 

Predicts one industry  ob- 
server: “The day is coming when 
chemical engineers will be reach- 
ing for enzyme catalysts with 
the nonchalance that they now 
reach for alumina or platinum. 
When that day comes, the de- 
mand will be for a wide variety 
of enzymes, each tailored to a 
highly specific processing job.” 

Industrial enzyme manufac- 
turers are already tooling up for 
that day. Expanding capacity to 
meet an expected $100-million/- 
yr. market by 1965, they’re de- 
signing top flexibility into their 
plants to turn out the maximum 
number of products. 
> Expansion With Flexibility— 
Takamine Laboratory, a pioneer 
in the field, has recently doubled 


Neat scheduling of alternative process routes nets 


Takamine’s wide variety of enzymes under a single roof. 


its capacity; the firm now turns 
out some 30 enzymes and enzyme 
preparations virtually under a 
single roof at Clifton, N. J. Us- 
ing a_ batch operation only, 
Takamine processes over 5,000 
gal./day of culture liquors. And 
a company spokesman expects 
the near future to bring further 
expansions with an ever-growing 
product list. 

To get its versatility, Taka- 
mine includes alternative equip- 
ment at each processing stage, 
right down the flowsheet line. It 
can start with either submerged 
or surface microbial fermenta- 
tion, or with extraction of living 
tissues. Then to isolate the 
enzymes, it can run vacuum 
evaporators, solvent or salt (am- 
monium sulfate) precipitators. 
And for top purity, enzymes 
journey through ion exchange, 
electrodialysis or other adsorp- 
tion operations. 

Takamine maintains this mul- 
tiplicity even in its secondary 
processing equipment. Freeze, 
shelf and tumbling dryers, vac- 


uum and pressure filters, tum- 
bling and ribbon blenders stand 
side by side on the plant floor. 
> Programming for Output — 
To keep all this equipment in 
profitable action, Takamine 
starts two or three enzymes off 
simultaneously. As the different 
batches move along, other en- 
symes take over as equipment be- 
comes available. With the 
batches neatly criss-crossing each 
other’s path, it’s a rare time, 
Takamine reports, that any 
equipment stands idle. 
Continual alternation of feeds 
requires that all the equipment 
be sterilized thoroughly with 
steam between batches. For any 
trace of a previous batch could 
easily start a wild bacterial 
growth to overwhelm the subse- 
quent batch in a matter of hours. 
And to resist the corrosive action 
of various chemicals, Takamine 
named stainless steel as material 
of construction, right down to 
the last pipe fitting. 
> Submerged Tops—Of its three 
starting points, Takamine re- 
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and corn starch) 
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(bacillus subtilis) 
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Air 
(recycled) 
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COOKER-MIXER 


ports, submerged fermentation 
accounts for better than half its 
production. And all new expan- 
sion is designed around this 
route. Reason: Submerged fer- 
mentation requires the least 
manpower and space, permits 
very close control of operating 
conditions. Microorganisms or- 
dinarily reluctant to work in a 
deep tank are being schooled to 
it early in their lab life. Still, 
some enzymes amenable to sub- 
merged processing are scheduled 
via the surface route in order to 
make use of equipment available. 
(Extraction of tissues is used 
only when no known bacteria will 
produce a_ particular enzyme 
economically. ) 

>Why Not Continuous?—The 
ever-present danger of contam- 
ination, Takamine feels, rules 
against engineering for con- 
tinuous fermentation; the 
growth of undesired enzymes 
could shut down the entire instal- 
lation. In batch flow, on the 
other hand, contamination 
knocks out only a portion of the 











plant. Too, continuous process- 
ing loses the close control needed 
in production of specific enzymes. 

Intent on streamlining batch 
operation, then, Takamine en- 
gineers are improving agitation, 
aeration and _ heat-exchange 
mechanisms, thus tightening 
their control on reactions for top 
yield efficiencies. In the lab, re- 
searchers are developing harder- 
working bacterial strains and 
more-nourishing nutrients for 
them to feed on. 
> Journey of a Batch—Follow- 
ing the manufacture of a single 
enzyme—thermal-stable amylase 
—with some significant side ex- 
cursions best illustrates Taka- 
mine’s operations (see flow- 
sheet). 

Starting materials are bacil- 
lus subtilis—the microorganism 
that produces amylase—and a 
substrate of cornsteep liquor and 
corn starch—the nutrients on 
which the microorganism 
thrives. Operation can start with 
either submerged or surface 
fermentation. Nutrients are 


Submerged Culture 






FLASH 
COOLER 


COOLER 


(Alternative) 









FERMENTING TRAYS IN STERILE ROOM 










mixed, cooked and _ sterilized 
apart from the bacteria. Then 
they are inoculated with mi- 
crobial spores and introduced to 
deep tanks or trays. 

To get a powder product, 
Takamine precipitates amylase 
from filtrate of the fermentation 
broth with isopropyl alcohol as 
shown. In some instances am- 
monium sulfate is used. Preserv- 
ative, activator. stabilizers, etc. 
are added directly to the filtrate 
when the enzyme goes to market 
as a liquid. 

When an_ extra-high-purity 
product is desired Takamine fol- 
lows the third alternative route 
shown on the flowsheet. Amylase 
solution is selectively adsorbed 
on silica gel, alumina or ion ex- 
change resins. Frequently elec- 
trodialysis is used, and flotation 
separation is under study. These 
purification operations are pos- 
sible because the enzymes, pro- 
tein in character, behave much 
like charged ions; the charge 
depending on the pH of their 
solution. 
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COOKER-MIXER: For surface route, nutrients are 5 4 SURFACE FERMENTATION: Inoculated medium is spread th 
mixed, cooked, sterilized with steam in this drum. 7 dollies in a sealed room. Recirculating warm, humidified, sterile | 
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FREEZER HIGH-VACUUM HAMMER MILL BLENDER 
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is spread thinly on woven-aluminum screen trays stacked on A BLENDER: Enzyme powder is blended with salt, 
ified, sterile air controls the growing conditions. _ diatomaceous earth, other enzymes to desired potency. 








It’s easy to select the right Flexitallic 
Spiral-Wound Gasket for known seal- 
ing requirements because — 


(1) Gasket designs have been so 
developed that the bolt load 
for a given pressure series is 
balanced by the gasket reac- 
tion; 

(2) Structural characteristics com- 
pensate for variations in op- 
erating conditions. 


For 45 years, devoted exclusively to 
Spiral-Wound Gasket construction, 
Flexitallic Gaskets have been de- 
cific conditions of 
pressure, temperature, thermal shock, 


ck and cyclic operation. 
d Y-cripted plies of re- 








nN 
Ww 
So 


MAKING GASKET SELECTION EXACT 


quired metal with alternating plies of 
proper filler result in a gasket with 
compression characteristics like those 
of a pre-calibrated spring. 

Flexitallic Gaskets—for all pressure/ 
temperature ranges from vacuum to 
10,000 lbs. from extreme sub-zero to 
2000°F. For all standard joint as- 
semblies. In four thicknesses: .125”, 
175", 250", 288". 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts, Camden 2, N. J. 


Representatives in principal cities 


SPIRAL-WOUND GASKETS 







*Flexitallic is a registered trade name. No one else can make a Flexitallic Gasket. 
Look for Flexitallic Blue—it’s our exclusive blue-dyed Canadian asbestos filler. 
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Two years on high-pressure hydrogen... 
no leakage...no maintenance! 


Two years ago, Celanese Corp. 
installed this Crane valve in their 
large petrochemical plant in Bishop, 
Texas. It’s a 4-inch No. 76XR 600- 
pound steel gate valve, on a line to 
a hydrogenation reactor. Pressure 
is 800 psi. and temperature 375° F. 


What’s the maintenance cost 
story on this valve—after 2 years 
of such severe service? Jt hasn’t 
cost a dime. Celanese maintenance 


C RAN 2 VALVES & FITTINGS 


crews haven’t been near it once 
with a wrench. Leakage? Zero— 
there hasn’t been a trace of leakage 
during the 2 years the valve has 
been on the line. 

Outstanding? Not for Crane val- 
ves. You'll find Crane valve perform- 
ance records like this in chemical 
plants everywhere, and throughout 
industry. Crane’s strictly quality 
design, materials, assembly and 


testing assure you of such depend- 
ableand lowcost flow control service. 
You’ll find everything you need 
in valves and fittings in the com- 
plete Crane line. 
Get full informa- 
tion from your 
local Crane Rep- 
resentative, or 
write to the ad- 
dress below. 





PIPE © KITCHENS e PLUMBING ¢ HEATING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


CuemicaL ENGINEERING—February 1957 


23] 








RAYMOND MILLS 
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of Fine Chemicals pier 
AUTOMATIC. 
& > oe ne 


Increase your production efficiency by installing the 
modern Whizzer-equipped Raymond Roller Mill. 

It provides a completely integrated system for pulver- 
izing and classifying a wide variety of chemicals and non- 
metallic minerals, as well as simultaneously removing 
surface moisture from many products while being ground. 


The patented revolving Whizzer maintains consistent 
uniformity of the product, and gives a full range of fine- 
ness control to the lower micron sizes by means of one 
simple adjustment while the mill is running. 








7 : . . . Write for 
Flash Drying Accessories may be furnished with the Raymond 
mill for handling moisture laden materials, and to insure ROLLER MILL 

Catalog No. 79 





a fine, dry, free-flowing finished product. 

Maximum operating and maintenance economy is a 
feature of Raymond Roller Mills, due to extra sturdy 
construction, high grade bearings, and finely engineered 
design, all fully proved by performance. 

Every Raymond Mill is tailored to the particular job it 
has to do. Tell us your problem, and let Raymond engi- 
neers build the equipment that will meet your require- =a be i — 
ments as to capacity, quality and economy of production. 3 aad: = ; he A cg : if beso 





5 7 éf £ fu 8 od 9 
1311 North Branch St. : RDEV EBERLE Sales Offices 
Principal Cities 





Chicago 22, Illinois 
COMBUSTION ENGINEERING-SUPERHEATER LTD., Montreal, Canada 
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Bright future for enzyme catalysts............... 
Here’s how Takamine neatly uses alternate process routes 
to net a variety of enzymes for this expanding market. 

When you don’t know, estimate; here’s how....... . 
If you’re completely in the dark on the physical property 
values you need for design, try these estimation methods. 

Want to measure the effect of backmixing?........ 


New analytical tool—inspired by Kandiner’s equations 
may predict the number of ideal mixing stages in reactors. 


Roundup on flow through packings and beds....... . 
To lead off this series of many articles, here’s the ursi 
of two on gas-liquid flow through random-packed towers. 


FEBRUARY 1957 Old batch evaporator goes continuous............ 


With revamped controls, this batch evaporator increased 
output, cut labor costs and smoothed out other operations. 
Department Index 


ee a 226 Hazard-free system handles acetylene............. 
Feature Articles ....... 235 Here’s how to predict acetylene’s fickle behavior and 
CE Refresher ......... 270 how you can design to withstand its most wayward mood. 
Plant Notebook ....... 282 

Flow File ............ 290 Find equipment fast on road-map flowsheet........ 
Corrosion Forum ...... 292 Key aid during construction and at top brass confabs, the 


piping engineer’s “bible” is indexed here for easy use. 


Easy way to get shell side design........... rere 
Try this simple, direct method that takes the snags out 
of shell-side computations in heat-transfer calculations. 

Meet your construction deadline................. 
Use performance ratio to measure on-the-job variables, 
then you can estimate labor needs and finish on schedule. 

“K”’ factors simplify flow caleulations............ 


You can use data with mixed dimensions and yet get far 
more accurate results than with conventional formulas. 


Put “Thermo” to work again: stretching data...... . 
Need a fresh approach to vapor-liquid equilibrium data? 
Try this second method that is based on boiling points. 

Constant head feeder ratios two liquids. ........... 
Glass or pipe device bypasses need for costly controlled 
volume pumps and rotameters to pilot duo-flow operations. 

Don’t let corrosion catch you off guard............ 


Process acids can throw a corrosive wrench into things; 
here’s how one plant tackled those unanticipated tangles. 
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BUYERS GUIDE TO STAINLESS 


A Directory of Ryerson Stainless Steels and Services 


Here’s a quick guide to the nation’s largest stocks of stainless 
steel— 2,351 sizes, shapes, types and finishes of Allegheny stain- 


less in stock at Ryerson. 


This wide selection assures you of getting the best stainless for 
every application. Extra care in storage, handling and shipping 
—such as padded shear clamps to protect finish and flatness of 
sheets— guards the high quality of Ryerson stainless stocks. And 
in addition, the help of full-time stainless specialists is yours 


when you call Ryerson. 


See your Ryerson catalog for a complete listing of stocks and 
call your nearby Ryerson plant for quick shipment of Allegheny 
stainless—one piece or a truckload. 


PLATES—avaitaie in 9 analyses including plates 
to Atomic Energy Commission requirements and to 
ASTM specifications for code work. Also extra low 
carbon types for trouble-free welding. 





BARS AND ANGLES — rounas, squares, 


flats, hex's and angles in 8 types including free- 
machining bars with both analysis and mechanical 
properties controlled for best performance. 


eS — oe 
AIRCRAFT STAINLESS — sheets, strip, 


plate and bars to Government and Aeronautical 
Specs. Write for Ryerson Aircraft Steels booklet. 


234 
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TRUE-SQUARE DISC CUTTING—s:<i.. 
less plates up to 12’ x 25’ cut absolutely square on 
abrasive disc machine. Length and width tolerance 
plus or minus 1/32”. 


CIRCLES, RINGS, SPECIAL SHAPES 


—Practically any shape, no matter how intricate, can 
be accurately flame cut from stainless steel plate by 
skilled Ryerson operators. 












SHEETS—11 analyses of Allegheny stainless 


sheets in stock including nickel and straight chrome 
types. Also extra wide sheets to reduce welding costs, 





A NEW STEEL_1,,- 202 Allegheny Stainless 
is available in 14 to 26 gauge sheets. Type 202 com- 
pares favorably with 302 in corrosion resistance; 
costs 2Vs¢ per Ib. less. 











PIPE AND TUBING_—iici: wall, standard 


and extra heavy pipe, ornamental and regular stain- 
less tubing. Also flanged, screwed, welding and 
Quikuple fittings and Cooper stainless valves. 
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: JOSEPH T. RYERSON & SON, INC. PLANTS: NEW YORK BOSTON WALLINGFORD, CONN. 
| PHILADELPHIA - CLEVELAND + CHARLOTTE + CINCINNATI + DETROIT + PITTSBURGH + BUFFALO | 
| CHICAGO + MILWAUKEE + ST.LOUIS - LOS ANGELES - SAN FRANCISCO + SPOKANE « SEATTLE | 
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With no reference volumes, no physical data and 


with nothing but your own slide rule . . . 


For preliminary evaluation or for engineering design, 


here are reliable methods that you can use to . . 


Estimate Engineering Properties 


WALLACE R. GAMBILL, Carbide & Carbon Chemicals Co., Charleston, W. Va.* 


ODERN chemical engineering concepts in- 
M volve maximum usage of generalized 
design correlations. These, in turn, include the 
variables of system geometry, flow characteris- 
tics, thermodynamic properties and physical prop- 
erties. 

For the design of any chemical plant, a tre- 
mendous amount of detailed calculation is re- 
quired. We require calculations in the areas of 
momentum, mass and heat transfer for a wide 
variety of materials, many of whose physical 
properties are generally unknown. As a prelimi- 
nary to their primary design objective, chemical 
engineers must determine by experiment, cal- 
culation, literature search, experience or intui- 
tion, physical-property values that they can use 
in their design correlations. 

Since it’s difficult to envisage a time when all 
property values of all pertinent substances under 
all conceivable conditions of temperature, pres- 
sure and composition will be known accurately 
from past experimental work, the value of fairly 
reliable calculation methods for estimating these 
properties becomes evident. 

The estimation approach eliminates, in many 
cases, the time lag and expenditures connected 
with experimental work. And it avoids the large 
errors inherent in the indiscriminate use of past 
experience or of intuition in totally novel situa- 
tions. However, this statement does not intimate 
that many existent rules-of-thumb are not useful 
in setting orders of magnitude. 


Gathered Together for the First Time 


This series of articles will try to summarize 
in an orderly manner the many methods avail- 
able to engineers who work with these variables. 





* Mr. Gambill is now with the Union Carbide Nuclear 
Co., Oak Ridge, Tenn. To meet your author, see p. 324. 
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Mechanical and aeronautical as well as chemical 
engineers should benefit from knowledge of the 
material under consideration. To those familiar 
with the concepts to be discussed, it is appalling 
that so few engineers who could profitably use 
available correlations are aware of them. 

The many contributions that have been made 
in this field over the past century are so widely 
scattered throughout the literature that we felt 
a comprehensive, coordinated compilation would 
prove useful. 

In 1880 only a small number of property esti- 
mation methods were known. These had been 
developed mainly by physicists and physical 
chemists, usually with a view toward elucidating 
an extant theory of the structure of matter 
rather than in providing practitioners of the art 
with useful tools. The formation of the petro- 
leum refining industry around 1915 provided the 
first real impetus to formulation of property 
estimation methods. This movement was fur- 
thered around 1925 with the birth of the syn- 
thetic organic chemicals industry with its even 
wider variety of chemical families. 

Since the turn of the century, hundreds of ar- 
ticles that deal with this subject have been pub- 
lished. But few engineering books gave more 
than lip service to this important phase of 
chemical engineering until Hougen & Watson 
published “Chemical Process Principles” in 1943. 

Correlation work in the past decade reached 
a fever pitch, so that now very reliable correla- 
tions are available for some properties. Mod- 
erately accurate correlations are available for 
others. ; 


The Approach Varies Considerably 


Some engineers are devotees of a particular 
approach to this problem. The approaches of 
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Hirschfelder, Othmer, Driesbach, Eyring and 
Landee and Whittier, for example, differ consid- 
erably. And though each general approach cov- 
ers a wide part of physical property estimation 
and each answers many questions, none is com- 
plete in itself. 

Some approaches are theoretical, others semi- 
theoretical or empirical; one may be based on 
simple kinetic theory, another on statistical and 
quantum mechanics, or on the tenets of the 
thermodynamics of irreversible systems; still an- 
other may use the concepts underlying Cox 
charts and their infinite points, or of graphical 
reference-substance plots on log-log paper to ob- 
tain straight lines or of the principle of corres- 
ponding states. Finally, one system may be 
restricted to a single state of matter, another to 
equilibrium properties only, and yet another to 
one or two homologous series. 

To get the most from this welter of diverse 
information, we must compare, test, combine 
and intermesh the various approaches to get the 
greatest possible generality. 


Recognize All the Combinations 


The practicing engineer encounters all imagin- 
able combinations and agglomerations of phases 
and compositions. Consider that for the greatest 
usefulness, each of over a dozen common physical 
properties should be calculable for each of the 
following states of occurrence: 


Pure Materials Mixtures Other Mixtures 
Solid Solid-solid Solid-liquid 
Liquid Liquid-liquid Liquid-gas 
Gas Gas-gas Solid-gas 


However, the reader must not imagine that he 
has at last discovered a panacea and that experi- 
mental property determination is no longer 
necessary. On the contrary, the very basis for 
the estimation methods themselves is the ex- 
istence of reliable experimental data with which 
their results can be compared, and possibly be 
made to duplicate ever more closely by improved 
techniques. 

Also, present estimation methods for certain 
properties are not accurate enough for some en- 
gineering work, and the experimentalist may be 
called upon for a reliable answer. 

We might note that the Manufacturing Chem- 
ists’ Assn. has now begun a coordinated study 
and compilation of the physical properties of 
organic and inorganic chemicals of greatest 
commercial importance—that is, those with the 
greatest annual production rates and sales totals. 
This study is being conducted by Dr. Rossini 
and his associates at the Carnegie Inst. of Tech- 
nology in a manner similar to that used in API 
Research Project 44 for hydrocarbons and re- 
lated substances. 

However, readers unfamiliar with this field 
will doubtless be surprised at the accuracy that 
can often be obtained in the great majority of 
engineering applications even when starting 
with a minimum of information. 

To prepare for the presentation to be made 


in these articles, we made an intense and con- 
tinuing literature search for methods of calcu- 
lation, both old and new. Then we compared 
percentage errors for the methods we found. 
In many cases, tables of average and maximum 
deviations for a number of widely different sub- 
stances were already available in the authors’ 
original papers. 

If analysis of the papers revealed that their 
comparisons were reasonably complete and were 
made with reliable data, we used the authors’ 
estimates of reliability. In other cases, no such 
work had been done by the author, or in the 
case of older work, comparison with newer and 
more reliable data yielded somewhat different 
error estimates. In these instances, we used the 
derived or changed error estimates for compari- 
son purposes. 

We had to establish certain lines of demarca- 
tion. We considered only intrinsically physical 
properties. Thermodynamic properties have been 
treated in great detail in many places and re- 
sults have been well summarized by such authors 
as Dodge, Hougen and Watson, Edmister and 
others. Therefore, we decided not to include 
them here. 

No particular sequence has been assigned to 
the order of appearance of the articles; it is 
intended that each section or group of articles 
on a particular physical property be a useful 
summary of practical methods for estimating 
that property for various states of matter. 

Where information is available, three main 
aspects of estimation are treated: determination 
of a property at a point condition; change of a 
property with change in conditions; and esti- 
mates for mixtures. No experimental data are 
recorded other than those (such as critical con- 
stants) that can be used in estimation methods. 


Where There Are Several Methods 


In certain sections, several excellent methods 
are available, from which it is difficult to select 
the one most suitable for all conditions. 

Our plan is to at least allude in each section 
to all pertinent correlations that we have found, 
and in general, we’ll present them in their order 
of accuracy or utility. In several places correla- 
tions with strictly limited applicability are 
given, but in each instance the limitations are 
stated. 

Variable interchangeability might also be con- 
sidered by the reader. For example, an equation 
ordinarily used to calculate the thermal con- 
ductivity of liquids and including molecular 
weight, might be transposed and used to 
approximate molecular weight if thermal con- 
ductivity is known. There are many such com- 
binations. Formation of these combinations is 
generally left to the reader, but a few particu- 
larly useful examples are suggested. 

This series is a greatly expanded and updated 
version of a booklet which was prepared by the 
author in early 1953 for use by the engineering 
department and other interested personnel of the 
Carbide & Carbon Chemicals Co. 
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ESTIMATION METHODS described below and in succeeding installments will help you to... 


Predict Thermal Conductivity —I 


Frequently required for design calculations, thermal 
conductivities are scattered through the literature. Now you can avoid the 


tiring search and calculate reliable values from basic fundamentals. 


WALLACE R. GAMBILL, Chemical Engineer, Oak Ridge, Tenn.* 


Thermal conductivity values are a maximum value of 0.398 at about shows a_ succession of sharp 


minima and maxima, indicating 
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frequently required in engineering 
work for heat transfer calculations 
where they enter into heat conduc- 
tion equations and the Prandtl 
number, C,u/k. 

For the vast majority of liquids, 
especially those of an _ organic 
nature, the range at ordinary tem- 
peratures is 0.05 to 0.20 Btu./hr.- 
ft.-°F., with 0.08 a good average 
which might be used without too 
large an error for almost any 
organic (see chart above). For 
liquid metals the range is broader, 
approximately 5 to 50 in the same 
units. 

Water is an exception (as shown 
in Fig. 1 on the next page), having 


*See footnote on p. 235. 


130 C. with a positive temperature 
coefficient below and a negative one 
above this temperature. Liquid 
CO, and Dowtherm A exhibit simi- 
lar maxima in their conductivity- 
temperature curves; but _ this 
behavior is an exception. Most 
liquids decrease in conductivity 
with increase in temperature. 

As we might expect, the conduc- 
tivity of aqueous solutions in gen- 
eral decrease with increasing solute 
concentration at a given tempera- 
ture, because of the unusually high 
thermal conductivity of water. 

The influence of molecular 
weight on conductivity is not clear 
cut. A plot of k vs. M for a series 
of compounds of various types 
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that more than molecular weight is 
involved. 

Even with a homologous series 
such as the normal paraffins, there 
is no consistent trend of conduc- 
tivity with molecular weight. 

The existence of many variables 
of which thermal conductivity ap- 
pears to be a function on a macro- 
scopic scale has made its prediction 
difficult. Most methods have 
evolved on a semi-empirical basis. 
The best-of these have attained 
more success than the smaller num- 
ber that are derived along strictly 
theoretical lines. This gives further 
evidence to the observation that 
though great strides have been 
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made in recent years in the mole- 
cular theory of fluids, quantitative 
agreement is far better for gases— 
and even crystalline solids—than 
for the liquid state. We usually 
consider the liquid state to be some 
sort of scrambled solid or highly 
compressed gas. 


A Seattered Literature 


Experimental values of thermal 
conductivity are scattered through- 
out the literature, and the critical 
survey made by Sakiadis and 
Coates’ is a welcome addition to our 
physical data files. If a desired 
conductivity value cannot be found 
in this compilation, or in the lit- 
erature since 1952, it will probably 
have to be estimated by means of 
the methods outlined below. 

You should bear in mind that 
some values reported in the litera- 
ture, due to experimental difficul- 
ties such as natural convection 
currents, are doubtless in error by 
as much as 20%. An estimate of 


the experimental errors involved 
is made in the Sakiadis and Coates 
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compilation. (See Ref. 1 at the end 
of this article.) 

The effect of pressure on the 
thermal conductivities of liquids is 
fairly small, and is partially taken 
into account in the following rela- 
tions by the effect of pressure on 
the included variables such as spe- 
cific heat and density. Test data 
on 28 liquids’ has shown that a 
pressure increase from 1 to 2,000 
atm. increases the conductivity by 
an average amount of only 138% 
(range of 11.1 to 15.8%); an in- 
crease to 12,000 atm. brought about 
a conductivity increase of approxi- 
mately 100%. 

These data may be generalized 
so as to state that for a reduced 
pressure of about 40 and a reduced 
temperature between 0.5 and 0.7, 
a 138% increase of conductivity 
above that at 1 atm. may be ex- 
pected. 

We can recommend an excellent 
paper for those who want a deeper 
insight into the physical mecha- 
nisms of thermal conduction in 
matter. See Ref. 3 by L. S. Kow- 
alezyk. 





Methods for Pure Liquids 


In this article and next month’s 
installment we plan to present sev- 
eral methods for the estimation of 
thermal conductivity of pure 
liquids. Later articles will discuss 
mixtures, solids and gases. 


Method 1—Sakiadis and Coates 


Sakiadis and Coates‘ have re- 
cently proposed a fairly complex 
method for computing, with high 
accuracy, the thermal conductivi- 
ties of both normal and associated 
liquids. When applied to the best 
data for 42 pure organics, average 
and maximum deviations of plus 
or minus 2.6 and 6.0%, respec- 
tively, were obtained. 

The equation is simple in ap- 
pearance, being identical in form 
to that of Kardos,* but since the 
intermolecular distance term, L, 
is interpreted differently, the equa- 
tion is much more successful. While 
Kardos assumed L to be a constant, 
Sakiadis and Coates realized that 
it varies with the nature of the 
liquid and with temperature (ap- 
proaching zero as the absolute tem- 
perature approaches zero). 

A molecular arrangement in the 
liquid is assumed and L is taken 
as the distance between molecular 
surfaces. The equation is: 

k=C,ppLu, (a) 
where k is in Btu./hr.-ft.-° F.; C, 
is in Btu./lb.-°F; p is in lb./cu. ft.; 
L is the intermolecular separation 
in ft; and U, is the acoustic ve- 
locity in the liquid in ft./hr. 

Density and heat capacity are 
obtained from experimental data 
or calculated or extrapolated by 
methods treated elsewhere in this 
series. The acoustic velocity, U., 
is calculated by the method of Rao’: 

U, = (R p/M) (b) 
where U, is in ft./sec.; p is in 
Ib./eu. ft.; M is the molecular 
weight; and R is a constant for 
a given compound. 

The constant R is an additive, 
temperature-independent function 
similar to the parachor or mole- 
cular refraction. Sakiadis and 
Coates have, after extensive com- 
parisons with experimental data, 
made two revisions of the atomic 
and group contributions originally 
specified by Rao. When these latest 
constants, shown in the _ boxed 
table,“ were used for a comparison 
with 135 pure organic liquids of 
many types, both normal and asso- 
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ciated, average and maximum de- 
viations of plus or minus 2.6 and 
8.0%, respectively, were found. 

The relative complexity of this 
method enters with the calculation 
of L. If the neighboring molecules 
are considered to possess rectangu- 
lar shapes, 

L=x-d (c) 
where L is the surface-to-surface 
separation; x is the center-to-cen- 
ter separation; and d is the diam- 
eter or width of an individual mole- 
cule. 

Molecular diameter, x, in Ang- 
strom degrees can be found from 
a table prepared by Sakiadis and 
Coates. Space does not permit us 
to reproduce this table here. We 
refer the interested reader to the 
AIChE Journal, 1, p. 287 (1955). 
This table covers the bulk of the 
literature data for X-ray diffrac- 
tion measurements. The estimated 
accuracy is plus or minus 0.05 
Angstrom units. 

It can be shown that: 

d = (vp N x?/M)°5 (d) 
where v, is the minimum molecular 
specific volume; p is the density; M 
is the molecular weight; and N is 
Avogadro’s number, 2.73 x 10” 
molecules/lb.-mole. So that, 

L=x[1 — (vp N/M)°*] (e) 

The minimum volume term, v,,. 
may be calculated to within about 
2% from a relation based on the 
law of rectilinear diameters. The 
equation is applicable to both nor- 
mal and associated liquids: 


Ve [Vo = Po/ Pe = 


0.5pr — pe T. 
Geey(2)] « 


This ratio, which is usually 
about 4, as predicted from Ber- 
thelot’s equation of state, may be 
combined with Eq. (e) to give the 
final over-all expression for the in- 
termolecular surface separation: 


0.5 
b=s[1-(—3,% -) | (9) 


where b represents the expression 
“ae (or — 2 pe) 
and where L is in ft.; x is in ft.; 
T, and T, are the absolute tempera- 
tures of critical and freezing points 
in deg. K. or deg. R.; p, p. and pr 
are densities in any units at the 
given temperature, at the critical 
temperature and at the freezing 
point, respectively. 
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Densities should be extrapolated 
to the freezing point, when neces- 
sary, by the Watson expansion- 
factor method.’ 

Thus, by using two tables (one 
here and one in the original refer- 
ence) and Eqs. (a), (b) and (g), 
we can calculate the final thermal 
conductivity values from basic in- 
formation. 

This mcthod is the most general 
and accurate available today. But 
it’s more lengthy than some of the 
methods that follow. 


Method 2—Palmer 


For both associated and nonasso- 
ciated liquids, Palmer* found a re- 
lation that gives values that agree 
with experimental measurements on 
47 liquids of various types with an 
average deviation of 8.8% and a 
maximum deviation of 27%. The 
mean deviation for the associated 
liquids studied was only 5.5%. 

Palmer wrote his equation in this 
form: 


1.33 T 
k = 41.2C, (si \(2ti.) (a) 


where & is in Btu./hr.-ft.-°F.; C, 
is in Btu./lb.-°F.; s is specific grav- 
ity; M is molecular weight; 7, is 
the normal boiling point in deg. K.; 
and AH, is the latent heat of vapori- 
zation in Btu./lb. at the normal 
boiling point. 

Palmer brought these two classes 
of liquids, associated and nonasso- 
ciated, within the scope of a single 
equation by including the entropy 
of vaporization (Trouton’s con- 
stant) as a factor to correct for the 
presence of hydrogen bonding. 

This method appears to be the 
most general and useful of those 
presently available. It should be 
used in preference to other methods 
described below when C,, s, T, and 
AH, are known or can be estimated 
accurately. 


Method 3—Smith’s 1936 Equation 


Smith’ proposed two entirely dif- 
ferent empirical equations for non- 
metallic (dielectric) liquids at 86 F. 
only. 

The first equation, proposed in 
1930, fit all of the meager data then 
available for some 15 liquids with 
reasonable accuracy (plus or minus 
6%). But upon testing this equa- 
tion with newer and more accurate 
data in 1936, Smith found poor 
agreement and proposed another 
equation of entirely different form. 


. . . THERMAL CONDUCTIVITY 


This 1936 equation checked the ex- 
perimental data then available for 
46 compounds within 6.7%, with a 
25% maximum error for glycerine. 
The error for all other substances 
was within 16%. 

When the 1936 equation was 
checked® with the latest data avail- 
able for 36 liquids, an average de- 
viation of 8.4% was found. There- 
fore, at a temperature of 86 F. 
Smith’s 1936 equation is as accurate 
as Palmer’s, though more complex 
for computation. 

Smith’s 1936 equation appears in 
this form when changed to English 
engineering units: 

k at 86 F.= 0.00266 + 
1.561(C, — 0.450)* + 
(3/M)°* (u/s)? (b) 
3.31 41.3 

The 1930 Smith equation was in 

this form: 


g2-15(’_ 1.55 70.192 
k at 86 F. = 0.196 —— pa 





(c) 


where yp» is the viscosity in centi- 
poises; and all other units are as 
given above for Eq. (a). Specific 
gravity, specific heat and viscosity 
should all, of course, also be at 86 F. 

Dick and McCready” found that 
Eq. (6) checked their experimental 
results for 19 high-molecular- 





Structural Contributions to the 
Velocity of Sound (Ref. 4) 


Basic Radicals R 
Methyl 9.50 
Benzene 23.25 
Cyclohexane 27 . 50 
Naphthalene 33.67 
Additional Radicals 
Carbon with zero to three 4.47 
hydrogens 
Carbon, two oxygens 6.25 
Carbon, oxygen, hydrogen 2.30 
Ketone 4.47 
—NH— BY 7 
—NH, 2.45 
—COOH 4.83 
—CN 4.20 
—O— 1.40 
—OH 0.70 
—Cl 3.19 
—Br 3.00 
—l, —NO, 4 . 58 
—S,=sS 2.82 
Bonding 
Double - —1.30 
Triple —2.60 
Position 
Ortho 0 
Meta 0.30 
Para 0.60 
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weight organic compounds much 
better than Eq. (c). Bates,” how- 
ever, in a study of the thermal con- 
ductivity of liquid silicones with 
molecular weights as high as 26,400, 
found poor agreement with both 
equations. This was particularly 
the case for the higher viscosities 
and molecular weights, but with 
Eq. (c) indicating more accurately 
the viscosity at which the thermal 
conductivity of a given silicone 
reaches a maximum. 

The experimental values for the 
silicones fell about halfway between 
those given by Eqs. (b) and (ce). 


Method 4—Weber 


The earliest relations connecting 
thermal conductivity with other 
physical properties were those of 
Weber.” 

His original empirical expres- 
sion, k/C,s = a constant, was later 
modified to: 


k {M 
Cys \ 8 


leading to, 


= Constant 


j 31.833 
“M0333 


with all units the same as those 
used by Palmer in his equation. 

Note that the factor (M/s)°™ is 
proportional to the mean _inter- 
molecular separation. 

Also, the constant of this equa- 
tion was later modified by Smith’ 
so that: 


si 328 
k = 1.041C, We 333 


This equation is simplest and 
easiest to use of all and checks sur- 
prisingly well with experimental 
data. Smith’ obtained an average 
error of 14.8% for 46 liquids. How- 
ever, values so calculated for nor- 
mal liquids will be consistently low, 
and for associated liquids consist- 
ently high. 

It was this equation into which 
Palmer*® introduced the entropy of 
vaporization to bring the two 
classes of liquids into reasonable 
agreement with one another. 

Since this relation gives a 28% 
maximum deviation—and because 
of its simplicity—we have assigned 
different constants to various 


Lk =[0.869¢, 





classes of liquids with the following 
results: 

¢ For alcohols and glycols with 
the OH group present, the constant 
0.871 gives a maximum deviation 
of 15%. 
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eFor plain aromatic and par- 
affin hydrocarbons, the constant 
1.239 gives a maximum deviation 
of 8.5%. 

¢For halogenated or oxygen- 
ated hydrocarbons, aromatic or ali- 
phatic, the constant 1.032 gives a 
maximum deviation of 25%. 

We can see that the Weber pro- 

cedure still leaves something to be 
desired in accuracy. 


Method 5—Bridgman’s Equation 


Bridgman’ in 1923 proposed a 
theoretical, dimensionless equation 
containing no empirical constants 
which gives fair agreement with 
experimental data. Maximum devi- 
ation was from —13 to +38% for 
11 liquids that Bridgman included 
in his study. 

Bridgman’s work was independ- 
ent of, but generally similar to that 
of Paschki,* who was the first to 
base a theory of heat conduction 
in liquids on the supposition that 
heat transfer occurs by longitudinal 
molecular vibrations similar to the 
propagation of sound. Paschki’s 
equation indicates that the thermal 
conductivity of liquids is propor- 
tional to the velocity of sound in 
the liquid and to the 4/3 power of 
the density. Dick and McCready” 
found errors as high as —48% for 
their series of organic liquids. 

The Bridgman equation is in this 
form: 

= 2RV,/d? 
where RF is the universal gas con- 
stant in heat units; V, is the ve- 
locity of sound in the liquid; and 
d is the mean distance of separa- 
tion of centers of the molecules. 

If we assume a cubical arrange- 
ment on the average for the separa- 
tion of the molecules, we can esti- 
mate d this way: 

d = (m/s)°338 
where ™ is the weight of one mole- 
cule; and s is the specific gravity of 
the liquid. Combining, we get the 
final equation: 
k = 2RV,(s/m)?: 

While m is easy to determine 
from the molecular weight and Avo- 
gadro’s number, the acoustic veloc- 
ity must be known or calculated 
from the compressibility of the 
liquid. This calculation may be 
made with procedures outlined by 
Kincaid and Eyring” or Tsien.” An 
excellent summary of experimental 
values was made by Sakiadis and 
Coates." 
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This bulletin by Sakiadis and 
Coates includes a review of some 
dozen or so methods for estimating 
acoustic velocities. 

However, because of this extra 
step the Bridgman method—note- 
worthy as it is—is not suitable for 
engineering calculations. We’d like 
to note that Kardos’ modified Bridg- 
man’s theory by taking into account 
molecular size. But it appears that 
the Kardos equation is little better 
than the Bridgman for engineering 
use. 

In accounting for molecular size, 
Kardos used the distance between 
adjacent molecules rather than the 
distance between their centers. His 
resulting equation includes a term, 
L, the distance between molecular 
surfaces. Using a semi-empirical 
method for L, Kardos reduced de- 
viations for a group of alcohols to 
5% or less. However, this method 
is not general enough for indiscrim- 
inate use. 


More Methods Next Month 


Next: month we’ll continue with 
some more methods that will help 
you predict thermal conductivity 
for pure liquids. Then, we'll go on 
to prediction methods for various 
mixtures. 
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New Tool Analyzes Mixing Stages 


Although we know quite a bit about the effect of backmixing 


in reactors and other chemical process equipment, until now we’ve had no good 


way to measure it. Now, here’s a new measuring tool for you to consider. 


EARLE F. YOUNG, Jr., Jones & Laughlin Steel Corp., Pittsburgh, Pa.* 


In this article we’d like to present a new approach 
to the problem of backmixing in reactors and other 
chemical process equipment. We think that this ap- 
proach can be used as the basis for a quantitative 
description of the backmixing characteristics of proc- 
ess equipment in general. 

Our proposed method is a new analytical tool and 
an extension of equations developed by Kandiner.’ 
It should help in the design and analysis of reactor 
systems and should permit a more accurate definition 
of the operation of other equipment. 

Particular applicability should be found in the case 
of baffled, agitated extractors such as the Mixco 
(Mixing Equipment Co.) described by Rushton and 
Oldshue,? or the RDC column developed by Shell and 
described by Reman and Olney.’ 

A continuous reactor may be longitudinal, such as 
a single tube, or it may be one or more completely 
mixed vessels. Both of these reactor types have been 
analyzed by Jenney* and others. But many commercial 
reactors are partially mixed, an example being a 
baffled tank or tower (see sketch above) in which mix- 
ing takes place but not in nicely isolated sections. It 
is this type of reactor that we’ll try to define in terms 
of equivalent completely mixed stages. 

Kandiner has shown how the effluent from the n-th 
equal vessel in a series varies with time after a 
change in feed: 


vo (/n\ 
a = eo FuVv a 
Yn 1 e# )) (i a 1)! ( ) 
1 


It is proposed that in a partially mixed vessel of 


* Meet your author on p. 326. 
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volume Vo, the behavior approaches that of a number, 
N, of smaller vessels each of volume Vo/N. Then 
the effluent will have the characteristics of the N-th 
vessel. If we can define N for the system, we can 
predict the behavior of the system analytically. 

We have injected this premise into Kandiner’s equa- 
tion. Substituting Vo/N for V, we get the following 
expression: 


tN ,; VI —1 
: . NFt 
— pe NFtlVo 
y . > (« — 1)! ( Vo ) 


t~1 


in which Vo is the total volume of the system, F and 
t are characteristics of the flow; and the new vari- 
able, N, is an expression for the degree of backmix- 
ing. 

We have plotted this equation (see next page) for 
N = 1to N = 5. The plot is for y as a function of 
Ft/Vo. Also included is the curve for N = 0, i.e. a 
perfect longitudinal reactor in which no backmixing 
takes place. The second, smaller plot is a useful cross- 
plot of values of y as a function of N with Ft/Vo 
as a parameter at values of Ft/Vo where there is a 
considerable spread of y values. 

Consider how this evaluation of backmixing might 


Nomenclature (Consistent Units) 


e 2.7183 
Fk Flow rate ; 
N Number of ideal-mixing stages 





t Time 
V Volume of one vessel 
Vo System volume 
y Fractional change in composition where original 
change = 1.0 
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MIXING STAGES ... 


Fractional change in effluent, y 
| Rae 































































































ime) — 
0.8 . ad 
How Effluent Changes With Flow 
and the Number of Mixing Stages 
(Fig. 1) 
0.6 
A, 
04 7 A 
ra Y 
ais et WA 
=, Va 
pss Ag Ain: 4 
re) Ln wee : us EZ, ~] Nee 
0.1 015 0.2 0.3 0.4 O05 06 0.70809 LO 1.5 2.0 3.0 40 50 


Flow Function , Ft / Vo 


7 Fractional change in effluent, y 
1.0 








Ft/Vo=2.0 








08 Ft/Vo =1.5 





How Effluent Changes | 
With Mixing Stages 




















06 And Flow Times. 
Ft/Vo =O075 | | 
| | 
04 Ft/Vo =05 Seer ) 





Ft/Vo FO3 





























Number of ideal mixing stages, N 


be used. Assume that we want to know how a reac- 
tion will take place in a baffled stirred reactor. It’s 
obvious that there will be some mixing so that the 
reactor will not be perfectly longitudinal. But the 
mixing will not necessarily be equivalent to any inte- 
gral number of completely mixed stages. Some ex- 
traneous flow between stages will occur. 

By making some measurable change in feed (a 
change from water to a known salt solution, or from 
clear liquid to a known dye solution) we can get meas- 
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urable change in effluent. Measuring this change y 
as a function of Ft/Vo we can, through the use of the 
plot above, relate this to N equivalent ideal-mixing 
stages. Then we can use the methods of Jenney, Les- 
sells or others to predict operation for the N-stage 
system. 

Now consider this treatment applied to an extractor. 
In this extractor there are again a number of com- 
partments but there is backmixing between compart- 
ments. In the case where flow of one of the fluids is 
small, the holdup may be appreciable as compared to 
net flow. 

One method of calculation is to consider each stage 
as being uniformly mixed and calculate Murphree 
efficiencies and K,, values for the column on that basis. 
But experimental evidence suggest that backmixing 
May cause apparent discrepancies in these data. 

Actually, two variables, mixing and extraction effi- 
ciency, are involved. By analyzing for the number of 
ideal-mixing stages, then calculating extraction effi- 
ciencies on this number of stages, we may achieve 
a better understanding of the operation. Here, the 
volume of holdup of the slow-flowing phase may be 
used for Vo and again N can be calculated from dye 
tracer or similar data. 

We want to emphasize that we have as yet no data 
on the utility of this method of analysis. It is pre- 
sented here only as a tool to be used in the solution 
of some complex chemical engineering problems. 
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Elimination of errors and im- 
proved accuracy result when you 
use this simplified approach to the 
arithmetic of fluid flow calcula- 
tions. You can easily compute Rey- 
nolds numbers by this method, as 
well as pressure drop or flow 
through pipes under viscous or tur- 
bulent flow conditions. The method 
is useful too for orifice flow. Fur- 
thermore, in using the constants 
presented in the tables, your data 
can have mixed dimensions, with- 
out need to convert to consistent 
units. 

The experts who regularly cal- 
culate pressure drops, orifice sizes 
and similar problems in fluid flow 
have no doubt mastered the diffi- 
culties of converting feet to inches, 
centipoises to foot-pound units, gal- 
lons to cubie feet. Others who make 
such computations rather infre- 
quently are likely to make mistakes 
or be confused. 


* Meet your author, p. 319. 
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Use “K’s” to Speed Flow Calculations 


D in inches or mm. 


ALFRED H. MeKINNEY, Chemical Engineer, Chester, Pa.* 


It has seemed useful to calcu- 
late, once and for all, the factors 
appropriate for various combina- 
tions of units that frequently occur 
in practice. These factors allow the 
estimation of Reynolds numbers, 
as well as pipe pressure drop or 
orifice plate calculations, to be 
made without bothering to change 
units. Thus any combination such 
as flow rate in pounds per hour 
and density in grams per milliliter 
may be used. 

Reynolds number N,, is: 


Nre = DVp/u (1) 


and is dimensionless for consistent 
units such as D, diameter in ft.; 
V, average fluid velocity, fps.; p, 
fluid density, lb./cu.ft.; and p, ab- 
solute fluid viscosity, lb./sec.ft. 

By the insertion of a suitable 
constant K any desired combina- 
tion of dimensions may be used for 
the variables D, V, p, and pw. For 
example, 
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‘**K”’ factors from tables here enable you to use inconsistent units for 
Reynolds number, viscous and turbulent flow and orifice calculations. 


Conventional formula for Reynolds number is DVe/+ 


Here you must use consistent units such as... 
D== ft. 

V = ft./sec. 
p= lb./cu.ft. 


Safer and faster formula for Reynolds number: KQe/-D 


With the author’s tables for K, you can use units such as... 
Q in gpm., cu.ft./hr. or cc./sec. 
p in lb./cu.ft., grams/ml. or specific gravity 
” in centipoises. 


Nr = 6.315 W/DZ = KW/DZ (2) 


where W is flow, lb./hr.; D is di- 
ameter, in.; and Z is viscosity, 
centipoises. In this instance 


K = 4 x 121m, /tt. x 1,498 feet 
wT centipoise 
1 hr. 

* 3600 sec. 


in. lb. hr. 

K = 0418-55 sec.? centipoise — 
However, such a_ heterogeneous 
combination of dimensions has no 
real significance. The actual di- 
mensions that the various K num- 
bers have is not indicated in the 
tables. 

Tables Ia and Ib give the values 
of K to -calculate Reynolds num- 
bers. Values for flow rate, fluid 
density and pipe diameter are 
given in dimensions that are gen- 
erally useful. Viscosity is always 
expressed in centipoises. 
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FLOW CALCULATIONS .. . 


Reynolds Number K-Values for Volumetric Flow—I a 


Equation: Nr, = KQp/uD 


Dimensions: Absolute viscosity 4 = centipoises 


Example: Reynolds Number = 378.91 


(cu. ft./min.) (Ib./cu. ft.) 
(centipoises) (in.) 
































K, When _p is expressed in units of - 
Q D Lb./ Grams/ Specific Gravity 20/20 C. 
cu.ft. ml. Water = 1.0 Air = 1.0 

Gpm. in. 50.635 3,161.0 3,151.7 3.7437 
Cu.ft./hr. in. 6.315 394.23 393.32 0.46691 
Cu.ft./ming in. 378.91 23,654 23,585 28.015 
Cu.ft./sec. in. 22,735 1,419,300 1,415,100 1608.9 
Liters/min] _ in. 13.381 835.34 832.87 0.98934 
Ce./min. in. 0.013381 0.83534 0.83287 9.8934 x 10~4 
Cc./sec. in. 0.80286 50.120 49.973 0.059360 
Ce./min. mm.]} 0.3399 21.219 21.157 0.025131 
Ce./sec. mm.f{ 20.393 1,273.1 1,269.3 1.5078 














Reynolds Number 
K ... for Weight Flow—I b 


Equation: Nr. = KW/uD 

Dimensions: Abs. viscosity pu = 
centipoises 

Example: Reynolds Number = 

















378.91 __(./min.) _ 
(centipoises) (in.) 
WW D K 
Lb./hr. in. 6.3153 
Lb./min. in. 378.91 
Lb./sec. in. 22735 
Grams/min. in. 0.83534 
Grams/min. mm. 21.219 
Grams/sec. mm. 1273.1 














Viscous Flow 


The basic equation for friction 
losses due to viscous flow in a cir- 
cular conduit is the Poiseuille equa- 
tion 


— 32u LV 
AP =- oD? (3) 


where P is pressure drop resulting 
from pipe friction, lb./ft.2; yp is 
fluid viscosity, lb./sec.ft.; L is pipe 
length, ft.; g is the gravitational 
constant, ft./sec.*; V is average 


fluid velocity, ft./sec.; and D is 
pipe diameter, ft. In this form two 
factors are omitted, enlargement 
and contraction effects, and hydro- 
static heads for other than hori- 
zontal flow. Steady continuous flow 
is assumed. 
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Tables Ila and IIb give value of 
K for additional inconsistent di- 
mensional quantities. Table Ila 
gives the values in volumetric units 
for the equation: 


IQ 

—"~ (4) 
and Table IIb gives values of K for 
flow in weight units for the equa- 
tion: : 


AP=K 


HB LW 
p D4 


AP =K- (5) 


Turbulent Flow 


In Genereaux’s equation (Chem. 
Met. Eng., 44, 241-8, 1937) for tur- 
bulent flow in a commercial pipe: 


L p18 Ws 
pD*# 


AP = 0.1325 X (6) 
AP is pressure drop, psi.; L is pipe 
length, ft.; » is fluid viscosity, lb./ 
sec.f{t.; W is flow rate, thousand 
lb./hr.; p is fluid density, lb./cu.ft. ; 
D is pipe diameter, in.; and K is 
the numerical value, 0.1325. Table 
III presents other values for the 
constant K that allow different 
combinations of units to be em- 
ployed. 

No attempt is here proposed to 
justify this simplified equation for 
fluid flow, instead of using more 
accurate methods that make al- 
lowances for surface roughness and 
other effects. The latter methods, 
however, may require more knowl- 
edge about the actual flow condi- 
tions than is available. In any 





for easier 


event there is a need 
fluid flow calculations that are ac- 
curate to perhaps 10%. 

For turbulent flow calculations 
involving fractional exponents, a 
log-log slide rule should be used 


to take full advantage of the 
method. Without a log-log slide 
rule, conventional methods or align- 
ment charts may be easier to use. 


Orifice Caleulations 


For orifice calculations the usual 
equation is: 


; ~ Qgh 
J ~ 02% (7) 


where V is average fluid velocity 
through orifice, fps.; C is the usual 
orifice coefficient, dimensionless 
(0.61 for flange connections); g 
is the acceleration of gravity, ft./ 
sec; h is pressure drop, ft. of 
fluid; and £ is the ratio of orifice 
diameter to pipe diameter. 

As used in practice Eq. (7) be- 
comes dimensional. In volumetric 
units it is: 


ae: 
Q = KCd Va») (8) 


and in weight units: 
—- pAP 

W = KCa yon a (9) 
Here d is orifice diameter, in.; and 
AP is the pressure drop, in. of 
water. K serves in each case to 
absorb a number of factors, such 
as g and the change in the units of 
pressure. Sometimes K_ is _ also 
allowed to absorb the _ orifice 
coefficient C. This practice is not 
followed here and C is kept as orig- 
inally defined—to express the effect 
of friction. By retaining C, it is 
possible to consult the literature 
for values of C to be used for 
specific conditions. 

Eqs. (8) and (9) can be further 
simplified by remembering that f 
is defined as the ratio of the orifice 
diameter d, divided by the pipe di- 
ameter D. Then d’ can be replaced 
by its equivalent 6°D*. Eq. (8) can 
then be written as: 


a 
pil BY) 


= Kcpal 4! x —£# 
p vi— B 
co 
= Keo? s8 x sp) (10) 
p 


and Eq. (9) simplified to: 


Q = KCB’D? \ 
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W = KCD? Vp A P X f(8) (11) 
Eqs. (10) and (11) are more 


convenient to use than (8) and (9) 
only in conjunction with tabulated 
values for f(8). These factors are 
presented as Table V. The equa- 
tions will normally be used to cal- 
culate flow where the orifice size 
is known (Case 1) and to calculate 
an orifice size for given flow condi- 
tions (Case 2). The magnitude of 
the coefficient C depends on 
whether flange taps, pipe taps or a 
venturi meter are used. For a 
given installation the appropriate 
value of C must be selected. The 
equations are general and cover all 
cases. 

Case 1—Unknown Flow—When 
the orifice diameter is known, 
either Eqs. (8) and (9) or (10) 
and (11) can be used with no par- 
ticular advantage either way. In 
either case it is simply a matter of 
substituting in the known values 
and solving for the remaining 
unknown. Tables IVa and IVb will 
be useful in allowing the substitu- 
tions to be made in the dimensions 
in which the data are available 
without the necessity of changing 
units. The accuracy of the calcula- 
tion will depend entirely on the ac- 
curacy with which C is known, 
either from the literature or from 
calibration. Frequently the value 
of C is assumed to be 0.61 and is 
adequate for at least the first ap- 
proximation. 


Here Eqs. (10) and (11) offer a 
distinct advantage over Eqs. (8) 
and (9) as they avoid the usual 
trial-and-error solutions. Substi- 
tuting the known data in the equa- 
tions, a direct solution is obtained 
for f(8). The desired orifice is 
calculated as the product 8D after 
finding the value of 8 from Table 
V 


The shortcoming of this direct 
method in calculating the orifice 
sizes is that C varies with 8. Thus 
it is not always possible to select 
C in advance. It may be necessary 
to solve for 8 a second time, using 
a revised estimate of C based on 
the value of £8 first calculated. For 
many orifice calculations, however, 
a value of 0.61 for C is sufficiently 
close. In these instances the 
method suggested will save time. 
Even if a second, direct solution is 


Viscous Flow 


. . . FLOW CALCULATIONS 


required to obtain the desired de- 
gree of accuracy, the method has 
the advantage of allowing a con- 
siderable range of mixed units to 
be used without the necessity of 
changing to consistent dimensions. 

For the calculation of pipe or 
orifice pressure drops by the 
methods presented, no correction is 
applied for expansion of gases or 
compressible fluids. Thus, the 
method is limited to non-compres- 
sible liquids or gases where the 
pressure drop in only a few per- 
cent of the absolute pressure. 

It is not convenient and prob- 
ably unnecessary to provide for 
changes in units of all the vari- 
ables. Thus, viscosity is always 
given in centipoises, and pipe 
length in feet. In the tables for 
orifice calculations the diameter is 
given for inches only and not for 


K ... Values for Volumetric Flow—II a 


Equation: A P = KyuLQ/D* 

Dimensions: Pressure drop AP = 
psi., length L = ft., 
absolute viscosity u 
= centipoises. 

Example: AP = 2.0422 x 10° 


(centipoises) (ft.) (cu.ft./min.) 
(in.*) 














K (When D is expressed in units of) 
@ Inches Centimeters 

Gpm. 2.7301 X 10-4 | 1.1363 x 107? 
Cu.ft./hr. 3.4037 < 10-5 | 1.4168 x 10° 
Cu.ft./min. | 2.0422 x 107 | 8.5005 x 10~? 
Cu.ft./sec. [U-T2253 5.1003 
Cc./min. 7.2120 x 10-8 | 3.0019 x 10-6 
Ce./sec. 4.3273 x 10-* | 1.8011 « 10-4 


Case 2—Unknown Orifice Size— 


Viscous Flow K—Values for Weight Flow—II b 


Equation: AP 


K uLW /pD* 

















Dimensions: Pressure drop AP = psi., length L = ft., absolute viscosity » = centipoises 


Example: AP = 2.0423 X 10-5 


(centipoises) (ft.) (Ib. /min.) 
(Ib./cu. ft.) (in.*) 
































K (When p is expressed in units of) 
Specific Gravity 20/20 C 
W D Lb. /cu. ft Lb. /gal. Grams/ml. Water = 1.0 Air=1.0 
Lb. /hr. in. 3.4037 10-5 4.5502 X 10-6 5.4522 X 1077 5.4682 X 1077 4.6036 < 10~ 
em. 1.4168 < 10-3 1.8940 x 10~* 2.2696 X 10-5 2.2762 X 10% 1.9163 X 10-? 
Lb./min. in. 2.0423 X 10° 2.7302 X 107° 3.2715 X 107 3.2811 X 107 2.7623 X 10-4 
em. 8.5005 < 107 1.1363 X 107? 1.3617 X 10-5 1.3657 x 10-° 1.1494 
Lb./see. in. 0.12253 1.6380 107? 1.9628 X 10-5 1.9685 <x 10-* 1.6573 
em. 5.1003 0.68181 8.1701 X 10 8.1940 x 107? 68.987 
Grams/min. in. 5.4024 * 10% 6.0190 x 10°6 7.2123 XK 107 7.2335 X 107 6.0897 X 107! 
cm. 1.8740 X 1073 2.5052 & 10-4 3.0019 X 10° 3.0106 * 10° 2.53845 X 107? 
Grams/sec. in. 2.7014 X 10 3.6112 XK 10° 4.3273 X 106 4.3400 « 1076 3.6548 & 10-° 
em 1.1244 XK 10°? 1.5031 & 107% 1.8012 & 10-¢ 1.8068 * 10~¢ 0.15208 
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FLOW CALCULATIONS .. . 


Turbulent Flow K-Values for Weight Flow—IIlI 


Equation: AP = KL y!*W4/p D484 
Dimensions: Pressure drop AP = psi., length L = ft., absolute viscosity » = centipoises 


Example: AP = 7.4991 X 10-4 


(ft.) (centipoises) !*(Ib. /min.)!*4 
(Ib. /cu. ft.) (in.) 4°84 




















K (When » is expressed in units of) 
Specific Gravity, 20/20 C. 
Ww D Lb. /cu. ft. Lb./gal. Grams/ml. Water = 1.0 Air =1.0 
1,000 Lb. /hr. in. 0.1325 1.1713 X 107 2.1225 X 107° 2.1287 X 10°° 1.7920 
cm. 12.068 1.6133 0.19331 0.19388 163.22 
Lb./hr. in. 4.0014 x 107 5.3491 X 10-8 6.4097 X 10-° 6.4285 X 107° 54.119 K 107 
cm 3.6444 x 10 4.8719 X 10-* 5.8378 X 107 5.8550 X 1077 49.291 X 107° 
Lb./min. in. 7.4991 X 10-4 1.0025 «K 10 1.20125 X 10-5 1.2047 < 107 10.142 * 107 
em. 6.8301 X 10? 9.1305 x 10-3 1.0940 X 107° 1.0973 X 10° 0.92378 
Lb./sec. in. 1.3670 0.18274 2.1897 * 107? 21961 X< 107? 18.48894 
cm. 124.51 16.645 1.99448 2.00035 1684.0226 
Grams/hr. in. 5.1755 X 10-" 6.9186 &* 10-8 8.2904 X 1074 8.3148 < 1074 6.9999 & 10-7 
cm. 4.7138 K 10°1° 6.3014 K 10 7.5908 X 10-7” 7.5730 K 107" 6.3755 X 107° 
Grams/min. in. 9.6774 X 10~° 1.2937 X 10-° 15.501 x 10-4 15.547 < 10-4 1.3088 « 1077 
cm. 8.8141 xk 107 1.1783 X 1077 14.119 < 10 14.1605 * 107° 1.1921 * 10-5 
Grams/sec. in. 1.8094 x 10° 2.4188 X 10-6 2.894 X 1077 2.9069 X 107 24.472 X 10% 
cm. 1.6480 x 10-3 2.2031 « 1074 2.6398 < 10-5 2.6476 X 10-* 22.289 X 10° 





























metric units. These tables could 
be expanded to cover other units 
and equations. The increased bulk, 
however, would be more inconven- 
ient to handle than the occasional 
problem involving dimensions out- 
side of the scope covered here. 
The constants given have been 
calculated to at least five significant 
figures in every case. Thus, the use 
of the proposed Eqs. (2), (4), (5), 
(10) and (11) will introduce an 
error of less than 0.01% compared 
to the alternate solution of the 
original basic Eqs. (1), (3) and 
(7) in dimensionally consistent 
units. If pressure drop for viscous 
flow in a round pipe is measured 
by solution viscosity, then Eqs. 
(3), (4) and (5) are exact; other- 
wise the viscosity data will limit 
the accuracy. Genereaux’s equation 


Eq. (6) for turbulent flow is em- 
pirical and is a correlation of many 
experimental results—good to per- 
haps plus or minus 10%. The ac- 
curacy of the orifice coefficient C 
determines the accuracy of the re- 
sults calculated by Eqs. (7), (10> 
and (11). 


How to Use the Tables 


Problem 1—How many grams/ 
min. of an oil, of viscosity = 17.6 
cp. and density = 0.92 grams/nl., 
will flow through a 1.4 mm. capil- 
lary tube when the pressure drop 
is 1 psi. per foot of tube? 

Solution—Here we assume vis- 
cous flow and use Table II b. The 
appropriate equation is AP = K uz 
L W/p D*. From the conditions of 
the problem, AP = 1 psi., » = 7.6 


Orifice Ratio: f(f) Values—IV 


Equation: f (8) = p2/V1— pt 


Example: If 6 = 0.57, then f (8) = 0.34354 


ep., L = 1 ft. p = 0.92 grams/ml., 
D = 1.40 mm. = 0.14 cm., and W, 
in grams/min., is to be found. Re- 
ferring to Table II b, K = 1.16651 
<x 10°. Therefore: 


Tox xKOW 
- << i aaeceme 
i= Le xX "-Ga xe 
and 
0.92 X 3.85 X 10% _ 
1.166 X 107 X 7.6 
0.00400 grams/min. 


W= 


We should now check N,. for flow 
conditions. By Table Ib, Ne. = K 
W/» D. From the problem W = 
0.004 grams/min., » = 7.6 cp., and 
D = 1.4 mm. For these conditions 
the table shows K = 21.219, so 
—Nrp, = 21.22 x 0.004/(7.6 x 1.4) 
= 0.008, and the flow is viscous as 
assumed. 




















B 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 
0.00 | 0.00000 0.00010 0.00040 0.00090 0.00160 0.00250 0.00360 0.00490 0.00640 0.00810 
0.10 | 0.01000 0.01210 0.01440 0.01690 0.01960 0.02250 0.02561 0.02891 0.03241 0.03612 
0.20 J 0.04003 0.04414 0.04845 0.05297 0.05769 0.06262 0.06775 0.07309 0.07864 0.08440 
0.30 | 0.09036 0.09655 0.10294 0.10955 0.11638 0.12343 0.13070 0. 13820 0.14593 0. 15389 
0.40 J 0.16209 0.17053 0.17921 0.18815 0.19733 0.20678 0.21650 0.22649 0.23677 0.24734 
0.50 | 0.25820 0.26937 0.28086 0.29268 0.30485 0.31736 0.33026 0.35722 0.37132 
0.60 | 0.38587 0.40088 0.41639 0.43242 0.44899 0.46615 0.48392 — 0.50236 0.52150 0.54139 
0.70 | 0.56211 0.58369 0.60622 0.62977 0.65444 0.68033 0.70756 0.73627 0.76660 0.79875 
0.80 | 0.83293 0.86937 0.90842 0.95039 0.99575 1.04502 1.09888 1.15815 1.22398 1.29769 
0.90 | 1.381 1.477 1.589 1.723 1.887 2.095 2.374 2.788 3.447 4.938 
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Problem 2—What size pipe is re- 
quired to handle 5,000 Ib./hr. of 
concentrated sulfuric acid at a 
pressure drop of 2 psi. per 100 ft.? 
From tables on sulfuric acid we 
find that p = 115 lb./cu. ft., and 
nu = 20 cp. We shall assume tur- 
bulent flow and use Eq. (6) and 
Table III. Here: 

L y9-16 Wis 

p De™ 
From the conditions of the prob- 
lem AP = 2 psi., L = 100 ft. and 
W = 5,000 lb./hr. Therefore, from 
Table III, K = 0.1325, so: 


0.1825 X 100 X 1.615 X 19.4 


AP=K 





es 2x 115 

Di-4 = 1.808 

Therefore, the pipe diameter D is 
1.113 in. 


We should now check N,, for 
flow conditions. From Table Ib, 
Nee = KW/pD. From the problem 
y= 5,000 lb./hr., p= 20 cp. and 
D = 1.11 in. For these conditions 
the table shows K = 6,315.3, so 
N;, = G3to < 5/20 <x EIT = 
1,426, and the flow is viscous. It 
is now necessary to repeat the pipe 
size calculation for viscous flow. 
From Table II b, AP = KpLW/pD*. 
From the conditions of the prob- 
lem. AP = 2 psi., p = 20 ep., L = 100 
ft. W = 5,000 lb./hr. and p = 115 
lb./cu.ft. For these conditions the 
table shows K = 3.404 x 10°. Re- 
arranging the equation gives: 
3.404 x 10-5 x 20 x 100 x 5,000 

“gat 
The pipe diameter D for viscous 
flow equals 1.10 in. 

Problem 3—Using an orifice co- 
efficient of 0.61, what pressure drop 
will result from a flow of 20 gpm. 
of solution (sp. gr. = 1.187) 
through a 4 in. orifice plate in a 
l-in. Schedule 40 pipe? 

Solution—Using Table V a, we 
find: 

Q = KCD* VAP/p X f(8) 

From the conditions of the prob- 
lem: Q = 20 gpm., C = 0.61, D = 
1.315 in., p = 1.187 and B = 0.50/ 
1.315 = 0.3880. Table IV gives the 
value of f(8) = 0.14593 and Table 
Va gives K = 5.6704. 

Therefore: 


DAs 


—— .) 5 - 
20 = 5.67 X 0.61 X (1.315)? 1.137 


X 0.1459 


Hence, the pressure drop, AP = 597 
in. of water. 


Problem 4—What orifice size 


Orifice Flow: K-Values for Volumetric Flow—V a 


Equation: Q = KCD*VAP/p X f(8) 


. . . FLOW CALCULATIONS 


Dimensions: Pressure drop AP = in. of water, pipe diameter D = in., 
orifice coefficient C, f(8) see Table IV 


Example: Q gpm. = 44.722 (orifice coefficient) (in.*) 





Vin. water/(Ib./cu. ft.) < (8) 



































K (When p is expressed in Units of) 
Specific Gravity 20720T- 
Q Lhb./cu. ft. Lb./gal. Grams/ml.| Water =1.0 Air=T.0 
Gal. /day 64,401 23 , 547 8,151.1 8,165.3 236 , 840 
Gal./min. 44.722 16.351 5.6605 5.6704 164.48 
Cu. ft./hr. 358.71 131.15 45 .402 45.481 1319.2 
Cu. ft./min. 5.9785 2.1859 0.75670 0.75802 21.987 
Cu. ft./sec. 0.099642 0.036431 0.012612 0.012634 0.36645 
Ce./min. 169 ,290 61,895 21,427 21,464 622 , 590 





Orifice Flow K-Values for Weight Flow—V b 


Equation: W = KCD?VpAP X f(8) 


Dimensions: Pressure drop AP = 
orifice coefficient C, f(8) see Table IV 
Example: W lb./min. = 5.9785 (orifice coefficient) (in.”) 
Vib./cu. ft. X in-water X f(8) 


in. of water, pipe diameter D = in., 





K (When p is expressed in Units of) 

















Specific Gravity 20720 C- 
W Lb./cu. ft. Lb. /gal. Grams/ml.}| Water=1.0] Air=I[.0 

1,000 lb. /hr. 0.35871 0.98108 2.8342 2.8301 0.097537 
Lb./min. §,9785 16.351 47.236 47.169 1.6256 

Lb./sec. 0.099642 0.27252 0.78727 0.78614 0.027094 
Grams/min. 2,711.8 7,416.7 21,426 21,395 737 .37 





























will be required to produce 100 in. 
of water pressure drop for a steam 
flow of 1,000 lb./hr. at 120 psia. in 
a l-in. pipe? 

Solution—Since flow is in weight 
units, Table V b applies. W = 
KCD*\/pAP x f(f). For the con- 
ditions given W = 1,000 lb./hr., 
D = 1,315 in., C = 0.61 (assumed), 
and AP = 100 in. water. From the 
steam tables, we get p = 0.2683 
lb./cu.ft. and from Table V b K = 
0.35871. 

Therefore: 


1 = 0.3587 X (1.315)? X 0.61 
xX V0.2683 <X 100 x f (8) 


Solving the above equation gives 
f (B) = 0.509. Interpolating in 
Table IV gives 8B = 0.6735. Hence, 
d = 0.6735 x 1.815 = 0.886 in. 

Problem 5—What size orifice is 
required in a 4-in. pipe to meter 20 
lb./hr. of chlorine vapor at 20 psig. 
and 30 C. at a pressure drop of 100 
in. of water? 
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Solution—Specific gravity of 
chlorine vapor relative to air at 
20 C. and 1 atm. is: 


Mol. wt.Ch _ 71 ), 20X14.7_ 
“Mol. wt.air 29 14.7 

ae 

x 303K. = 5.59. 


For flow in weight units, the orifice 
size is computed using Table V b. 
Here, W = KCD*\/pAP xX f(B). 
For the conditions given D = 0.623 
in., C = 0.61 (assumed), AP = 100 
in. of water and W = 20 |lb./hr. 
The value of p = 5.59 as previously 
calculated, and the value of K = 
97.537 from Table V b. 
Therefore: 
20 = 97.54 X (0.623)? x 0.61 

v5.59 X 100 X f(p) 
Solving the above equation, we find 
that f(8) = 0.0366. Interpolation 
in Table IV give B = 0.1913. Since 
B = d/D, therefore the orifice size 
@ = 0:219'm. 


247 








To automatic shutdown system ~< Pe | —{O] Alarm 









































































Steam pressure 



























































ec—— Se ee ooo he ee ee ee me oe ee ee ee ee en 
| | controller 
1 1 — 
Level | tJ j — 19 0} 
controller ae ° 
4 
* Pump ES Air 
Evaporator |O 2) Pressure tan a © 
Air —(R) level @ © OD} recorder- 7 contratior I © 2 9 
Weak recorder ~ 4 controller ~ . \ 
A controller~ : . 
acid ae 2 Air \ 
=| Air _» ena Product density 
pares y! recorder ~ controller! 
= CPs 
: See 
@-- Resistonce {| 7 : © Fig.2 £8) @) 
thermometers ~ Pye v 
| “4 
3-woy _~” *% I \3-woy -— 
solenoid ~ +. i solenoid 
valve Woter . | volves 
purge al Steam 
> Lz ee cc 
Air =) Anti - 
Level — / 
transmitter_ R Evaporotor agen } / 
K | 2 Control vaives 
ey Pa Be awe 
wam Process fiow lines ' Concentrated 
®) Rotameters To trap acid 


-—— Instrument air lines 
~~~ Electrical cable Fr 
===x Pressure connections 


OLD EVAPORATOR was revamped with new control system, with automatic control of four variables. (Fig. 1.) 


om alarm 


system 


Output Up With Revamped Control 


Use of boiling-point rise to measure the product concentration enabled 


batch evaporator to run continuous, with many operating improvements. 


GEORGE WEBER, Plant Manager, Stauffer Chemical Co., Brooklyn, N. Y.* 


A dramatic example of what can 
sometimes be accomplished with re- 
vamped automatic control occurred 
about two years ago when our 
Brooklyn plant undertook to im- 
prove an old single-effect, horizon- 
tal-tube evaporator. The evaporator 
concentrates tartaric acid as the 
first step in the purification process. 
It had been operated batchwise for 
many years and had required the 
full-time services of a skilled op- 
erator. The concentration step had 
become a very expensive one. 

After surveying the economics 
of the old operation we concluded 
that production would have to be 
increased by making the evaporator 
continuous, and this would require 
full automatic control. For any 
evaporator of this sort, the basic 
control instrument is a continuous 
concentration controller. In concen- 


* Meet your author on p. 322, 
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trating tartaric acid, impurities 
tend to crystallize out and these 
crystals would clog the lead lines 
and make trouble with bubble-tube 
or displacement-type density mea- 
suring instruments. So the decision 
was to accept the suggestion of the 
instrument supplier’s engineers and 
use a boiling-point-rise controller, 
together with a new reference 
chamber recently developed by the 
supplier’s application engineers. 
The boiling-point-rise method is 
not new; it has long been known 
that there is a usable relation be- 
tween product concentration and 
boiling-point rise. The instrument 
used is electronic, employing two 
differentially connected resistance- 
thermometer bulbs, one to measure 
the temperature of the boiling liq- 
uid in the evaporator, the other to 
measure the temperature of satur- 
ated steam at the evaporator pres- 


sure. The instrument then measures 
the difference between the reference 
(saturated steam) temperature and 
the boiling liquor temperature, and 
this difference is a measure of prod- 
uct concentration. 

Although the _ boiling-point-rise 
method is simple in theory, its use 
has been held back because of diffi- 
culties in securing a satisfactory 
reference temperature, and some- 
times because of neglect to control 
two other variables, evaporator 
pressure and liquid level, both of 
which require accurate control if 
the boiling-point-rise method is to 
work properly. 

Most boiling-point-rise installa- 
tions use a barometric leg to estab- 
lish an accurate reference tempera- 
ture. This is satisfactory except 
for high expense—since it must be 
about 35 ft. tall. Also, with single- 
effect evaporators, this height is 
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REFERENCE CHAMBER is easily constructed. (Fig. 2.) 


often impractical since the evapora- 
tor itself may be 10 to 20 ft. 
shorter. Minneapolis-Honeywell ap- 
plication engineers solved this prob- 
lem neatly with a simple 9-in. ref- 
erence chamber which can _ be 
purchased or can easily be con- 
structed in any plant shop (Fig. 2). 
The bottom of the chamber is at- 
tached to a port connected to the 
evaporator vapor space. A small 
flow of 5- to 20-psig. steam is sup- 
plied to the steam inlet of the 
chamber, with just enough flow to 
cause steam condensation in the 
chamber. 

Steam entering the chamber ex- 
pands to evaporator pressure (usu- 
ally about 3 in. Hg abs.), thus be- 
coming superheated. But since the 
chamber is air cooled, the steam 
then condenses at the temperature 
of saturated steam at evaporator 
pressure, thus producing the cor- 
rect reference temperature. 

The actual instrumentation used 
in the revamped control system is 
diagrammed in Fig. 1. Four vari- 
ables are automatically controlled, 
including (1) level of acid in the 
evaporator, (2) pressure in the 
evaporator, (3) pressure of steam 
to the steam chest, and (4) outflow 
of acid of proper concentration. In 
addition to the controlled variables, 


4 Wises : 
pet/2 Orifice opening to 
evaporator vopor space 


four factors are tied into an auto- 
matic alarm and shutdown system, 
including: (1) level in the weak- 
acid supply tank, (2) evaporator 
pressure, (8) product-pump dis- 
charge pressure, and (4) acid con- 
centration. If any of these factors 
should get out of control, the sys- 
tem will sound an alarm and auto- 
matically shut down the acid feed 
and discharge, and the steam sup- 
ply. This is accomplished by using 
small three-way solenoid valves to 
bleed the air from the three dia- 
phragm control valves, thus allow- 
ing them to close. 

Pressure control in the evapora- 
tor is one of the most critical fac- 
tors since pressure changes of say 
1 in. Hg can easily result from vari- 
ations in water and steam supplied 
to the condensers and ejectors. This 
is enough to affect the boiling- 
point-rise measurement seriously. 
An old self-operating pressure- 
contro] unit mounted on the evapo- 
rator bleeds air into the body for 
pressure control. This is monitored 
by a new pressure recorder-comp- 
troller which ties into the alarm 
system. 

Liquid-level control is somewhat 
less critical and the small inevitable 
level fluctuations due to boiling are 
not harmful. However, level con- 
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CONTROL PANEL shows simple installation. 


(Fig. 3.) 


trol is necessary to eliminate tem- 
perature-measurement errors due 
to varying hydrostatic head. Level 
is measured by differential pres- 
sure above and below the liquid 
level in the evaporator, with water- 
purging of both lines to prevent 
clogging by crystal impurities. The 
associated pneumatic controller ad- 
justs the feed of incoming. weak 
acid to hold the level within. close 
limits. 

As Fig. 1 indicates the boiling- 
point-rise controller operates to 
maintain a fixed temperature dif- 
ference (constant output concen- 
tration), by controlling the product 
discharge with a pneumatic valve 
in the product outlet line. 

The new system shows many ad- 
vantages over the old. By going 
continuous and eliminating delay 
between batches, output has been 
increased by 10%. Eliminating a 
full-time operator has cut operating 
costs by 90%—attention being 
needed only at startup. Uniformity 
of operating conditions has de- 
creased scaling and improved steam 
economy, with a 25% reduction in 
maintenance costs. Finally, the con- 
trol system is not only trouble-free, 
but it has improved product quality 
by consistently holding the concen- 
tration with | of 1%. 
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Predetonation distance , ft (distance transversed by flame before detonation develops) 


How to Design a Hazard-Free System 


Once you establish the predetonation distance for 


your acetylene system you can predict how much force an explosion will 


produce. That gives a firm design basis to overcome hazard. 


H. B. SARGENT, Linde Air Products Co., New York 17, N. Y. 


When acetylene ignites, its be- 
havior during decomposition may 
vary widely. Heat is evolved and, 
if conditions are right, decomposi- 
tion can spread throughout an ex- 
tensive system. 

Occasionally, pressure rises 
hardly at all. More frequently, the 
pressure reaches a level tens or 
hundreds of times greater than the 
initial pressure. 

The reasons why acetylene some- 
times behaves so differently are 
sufficiently obscure to tempt us to 
call acetylene fickle. However, we 
have data that indicate behavior 
of a decomposition wave in acety- 
lene is very sensitive to the kind 
of ignition and to small changes in 


* Meet your author on page 327. 
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the initial conditions, particularly 
gas pressure and vessel dimensions 
and proportions. 

With these data, we can predict 
the course of events following ther- 
mal ignition of commercial acety- 
lene gas in tubular vessels, at room 
temperature and over a range of 
pressures. These predictions can 
guide our application of the follow- 
ing three methods for treating the 


decomposition hazard of com- 
pressed acetylene: 
eMake it impossible for a 


flame to propagate throughout the 
system. 

¢Release gas from the system 
during the decomposition to lower 
the final pressure. 

¢Make the equipment strong 


enough to withstand the pressure 
resulting from an explosion. 


How Explosion Develops 


Acetylene explodes either by de- 
flagration (a relatively slow decom- 
position) or by detonation (a very 
rapid decomposition). Many times, 
and particularly in long tubes, the 
explosion is first a deflagration fol- 
lowed by a detonation. 

When the burning starts as a de- 
flagration and changes to a detona- 
tion after extended travel, sur- 
prisingly high pressures can de- 
velop. That’s why it is important 
to be able to predict whether a 
particular set of conditions is likely 
to lead to this type of behavior. 
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to Handle Acetylene 


Deflagration—A gas deflagration 
flame travels into the unburned gas 
at a rate slower than the speed of 
sound or small pressure waves in 
the unburned gas. Rate of propa- 
gation increases with density, tem- 
perature and turbulence of the un- 
burned acetylene. Since these 
three parameters tend to increase 
as an explosion progresses, the 
rate of propagation usually is not 
steady but tends to increase con- 
tinually. 

Theoretically, during constant- 
volume deflagration of acetylene at 
1-5 atm. without loss of heat, the 
pressure rises to 11.5-11.9 times 
the initial pressure.* When acety- 
lene at 1 to 5 atm. explodes, pres- 
sures usually have been found to 
approach this ratio, provided vessel 
shape and size are such that the 
explosion does not involve detona- 
tion. 

In a long, narrow tube, deflagra- 
tion sometimes does not travel at 
an ever-increasing rate. Rather, it 


settles down to a very slow steady 
rate that seems to depend on the 
initial gas pressure and tempera- 
ture. 

Minimum acetylene pressure at 
which a deflagration flame can pro- 
pagate throughout a long tube of 
any diameter is shown by the lower 
curve in Fig. 3. Curve is based on 
the experimental results of several 
investigators,”~*° who used tubes so 
long in most cases that further 
length would not have changed the 
result greatly. When tubes are 
relatively short compared to width, 
results tend to correspond to a 
curve somewhat lower than that 
shown. 

Detonations—In a detonation, 
the flame travels into the unburned 
gas at a rate faster than the speed 
of sound. Usually, the rate is 
several times greater than the speed 
of sound, or several thousand feet 
per sec. 

There is a sharp difference in 
pressure between the unburned and 
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When ignited above a 
minimum pressure within a 
1Y-in. dia. or larger long 
tube, 40-psia. acetylene will 
detonate somewhere  be- 
tween 8 and 55 ft. from the 
point of ignition. 

For a 100-ft. tube, this pre- 
detonation distance indicates 
that final pressure from deto- 
nation within the long tube 
will fall in the range between 
2,200 and 4,400 psi., a 55- 
to 110-fold rise. 


Fig. 2 


burned gas. This difference takes 
place in a discontinuous jump 
(shock wave) at the very head of 
the flame. Such action is quite 
unlike a deflagration where the 
pressures of both unburned and 
burned gas volumes rise at the same 
time. 

Two concepts of the pressure 
profile of the leading few milli- 
meters of an ideal detonation wave 
are illustrated in Fig. 4a, 4b. 

In the generally accepted Zeldo- 
vich-Von Neumann-Doering’*” con- 
cept, Fig. 3a, the reacting material 
is at considerably higher pressure 
than the completely reacted prod- 
ucts. However, Cook, Keyes and 
Filler? have presented evidence re- 
cently that the pressure is sub- 
stantially equal throughout the re- 
action zone, Fig. 4b. A_ possible 
exception is for the extremely 
short distance of several mean- 
free-path lengths at the extreme 
front. 

Whatever the exact structure, a 
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constant set of conditions relating 
to pressure, temperature, density 
and gas velocity moves through the 
gas at a steady rate (about 6,600 
ft./sec. in acetylene) until it has 
passed through and decomposed 
all the gas in the system. 

The pressure curve for the 
burned gas (on the left, Fig. 4) is 
not actually horizontal but becomes 
more nearly so as the detonation 
travel-distance increases. The pres- 
sure profile at early and late stages 
of travel is shown for an ideal 
detonation wave progressing 
through acetylene in a closed-end 
tube, Fig. 5a, 5b. 

Compared to Fig. 4, the hori- 
zontal scale is compressed greatly 
and the reaction zone, shown by 
the broken-line spike, occupies only 
a small fraction of the total length. 
In practice, a detonation rarely 
starts fully formed at one end of 
a tube, as we have assumed here. 
Therefore, the pressure profile 
varies somewhat from this ideal 
form. 

Gas that has just been burned 
in a detonation wave (Chapman- 
Jourguet plane, Fig. 4) has about 
twice the pressure produced by the 
same gas in an adiabatic constant- 
volume deflagration, or about 20 
times the initial pressure. 

If we adhere to the Zeldovich- 
von Neumann-Doering model, Fig. 
4, the pressure of the gas that has 
just passed through the shock 
front at the head of the reaction 
zone is about twice the pressure at 
the C-J plane, or about 42 times 
the initial pressure. The amount of 
gas that has this higher pressure 
is so small that the shock-front 
pressure is not important with re- 
gard to the strength of industrial 
equipment. 
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A much more significant pres- 
sure is that at the C-J plane. We 
shall neglect the reaction zone 
spike, which is shown dotted in 
Fig. 5, and assume that the effec- 
tive pressure of the gas is shown 
by the solid curves. 

This is the same as choosing the 
model of Cook and associates, Fig. 
4b, in preference to that of Zeldo- 
vich, von Neumann and Doering, 
Fig. 4a. 

When gas that is moved forward 
by the detonation wave meets an 
obstruction such as the end of the 
tube, its pressure rises and a shock 
wave is reflected back toward the 
point of origin. The effect is 
similar to water hammer. 

Pressure built up at the point of 
reflection is 2.5 times the original 
detonation pressure at the C-J 
plane. Note this effect in the pres- 
sure profiles of a reflected wave, 
Fig. 5a and 5b. 

Maximum pressure developed by 
reflection of an ideal detonation 
wave at the downstream end of the 
tube is about 40 times the initial 
acetylene pressure. As the reflected 
shock wave moves with diminishing 
strength back toward the ignition 
end of the tube, pressure at the 
point of reflection starts to fall im- 
mediately. You can see this by com- 
paring Fig. 5b with 5a. 

Pressure drops less rapidly in a 
long tube than in a short one. In 
a long tube, pressure at the end 
remains near its maximum long 
enough so that the destructive ef- 
fect approaches that resulting from 
an equal hydrostatic pressure. 

In a short tube, however, pres- 
sure may fall off so rapidly that 
the destructive effect is noticeably 
less. This may be due to the ability 
of steel to resist a very short-dura- 


tion load with a strength that is 
higher than the statically measured 
yield strength. 

Even though pressure in the gas 
at the closed end of the tube is de- 
veloped by dynamic forces it is a 
static pressure. It pushes as hard 
on the sidewalls adjacent to the 
end as it does on the end itself. 

Cascading—Two-step decomposi- 
tion by  deflagration-detonation 
(cascading) can produce very high 
pressures if a large portion of the 
gas is decomposed during the de- 
flagration phase. You can estimate 
the magnitude of this pressure 
from Fig. 2 if you know the ratio 
of the predetonation distance to 
the tube length. 

For example, suppose that a 
flame propagates as a deflagration 
along 8/10 the length of the tube, 
then becomes a detonation and con- 
tinues to the end of the tube. From 
Fig. 2 we can estimate that the 
shock wave reflected from the end 
of the tube develops 179 times the 
initial pressure. Thus, cascading 
can lead to final explosion pressure 
ratios much greater than straight 


deflagration (11.5-fold boost) or 
straight detonation (50-fold 
boost). 


In calculating the curve of Fig. 
2, the deflagration stage was as- 
sumed to progress without heat 
loss, yet slowly enough so that the 
pressure is equal throughout the 
system up to the moment of tran- 
sition of detonation. 

Manson’s calculations” of the de- 
tonation properties of compressed, 
preheated acetylene were used to 
find the C-J pressure of the com- 
pressed gas. Multiplication of this 
result by 2.5 gives the final re- 
flected pressure. 

Experimental evidence indicates 
that cascading often occurs when 
acetylene, within commonly used 
pipe sizes, is ignited. And the pres- 
sure ratios produced thereby have 
the same magnitude as the example 
above. Rimarski’s experiments’ 
and more recent work done in our 
laboratories' have indicated several 
pressure ratios in the 100-165 
range. Still later experiments have 
indicated ratios as high as 230. 

Over-driving—Observations show 
that there is greater evidence of 
pressure at the point where detona- 
tion first develops than farther 
along the travel path. Many photo- 
graphs of the transition from de- 
flagration to detonation show the 
flame making a discontinuous leap 
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forward at the instant of transi- 
tion. 

The detonation front seems to 
form in the unburned gas a short 
distance ahead of the deflagration 
flame. This new flame travels for- 
ward initially at a higher velocity 
than the normal detonation veloc- 
ity. But it soon falls to the normal 
velocity and then continues steadily 
to the end of the tube. 

At the most, excess pressure as- 
sociated with inception of detona- 
tion seems to be of the same order 
as the pressure at the C-J plane of 
a stable detonation wave, and also 
as the increase due to reflection 
of such a wave from the closed end 
of the tube. 

This effect is small compared to 
that resulting from cascading. 
Since cascading also is associated 
with the transition from deflagra- 
tion to detonation, the over-driving 
effect probably always augments 
cascading to some extent. 


When Does It Detonate? 


In dealing with detonations, a 
“long” tube is one that is several 
times longer than the predetona- 
tion distance. The predetonation 
distance, of course, is the distance 
the decomposition flame travels 
from the point of origin to the de- 
tonation point. 

Upper curve of Fig. 3 attempts 
to show the minimum acetylene 
pressure needed for a deflagration 
to develop into a detonation in a 
long tube of any diameter. 

In short tubes, the detonation 
curve can be coincident with the 
deflagration (lower) curve. Reason 
is that a deflagration in a short 
tube can raise the general pressure 
level quickly and make a detonation 
more likely, thereby. 

There is evidence that a charge 
of high explosive can initiate a 
detonation in acetylene that will 
continue to propagate even though 
the pressure may be considerably 
lower than either of the curves on 
Fig. 3. 

Pressure rise in a long tube is 
small during the deflagration stage. 
Should any detonation form, its 
characteristics are determined 
rather closely by the initial condi- 
tions. 

Since the cascading effect is 
highly sensitive to the relation be- 
tween predetonation distance and 
the length of the tube, it is very 
desireable to predict the predetona- 
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tion distance for any set of condi- 
tions. Then we can predict how 
much pressure to expect on igni- 
tion. 

From Fig. 1 we can get a gen- 
eral idea of the predetonation dis- 
tances for acetylene at different 
pressures. For example, with an 
acetylene pressure of 40 psia., the 
predetonation distance lies in the 
8-55-ft. range. Of course, we as- 
sume here that the tube diameter 
is large enough to permit detona- 
tion at this pressure. 

Horizontal lines on Fig. 1 show 
the minimum pressures required 
for detonation in tubes with differ- 
ent diameters. We can see that the 
8-55-ft. range applies to 1.4-in. 
dia. tubes and larger. 

Data plotted in Fig. 1 applies to 
detonations that develop in acety- 
lene from deflagrations and thus, 
ultimately, from non-shock thermal 
sources. The shock wave from a 
charge of high explosive fired in 
the end of a tube of acetylene can 
cause a detonation to form immedi- 
ately. Even the explosion of a 
pocket of oxygen-acetylene mixture 
in a tube probably can shorten the 
predetonation distance greatly. 


Use Charts for Design 


To prevent a deflagrative flame 
from propagating throughout a 
system, keep the diameter small or 
the tube sub-divided below the 
limit indicated for various pres- 
sures by the lower curve, Fig. 3. 
If the tubes are short or the tem- 
perature is above room tempera- 
ture, the diameter should be con- 
siderably less than the curve indi- 
cates. And remember that flame 
from detonative ignition can pro- 
pagate over considerable distances, 
if not indefinitely, in  smaller- 
diameter tubes than the curve in- 
dicates. 

Gas released from the system 
during decomposition can lower 
the final pressure. But it must oc- 
cur during the deflagration stage, 
in sufficient quantity, and from 
such a location that it will lower 
pressure of the unburned gas. Once 
detonation has started, the flame 
travels so rapidly that further re- 
lease is not effective. 

Equipment built to withstand an 
acetylene explosion should be tested 
with pressure applied slowly to a 
level slightly higher than the high- 
est explosion pressure that can be 
expected. Explosion pressure can 
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be estimated, at least in magnitude, 
from the information we have 
given. You can see how from the 
examples that follow. 

Example 1—Consider a 4-in. 
pipeline, 200 ft. long, that carries 
acetylene at 40 psia. On Fig. 3 we 
see that this operating pressure is 
well above the minimum pressure 
at which both deflagrating and de- 
tonating explosions will propagate 
through a 4-in. pipe. 

From Fig. 1 we can predict that 
thermal ignition near a closed end 
will produce deflagration that will 
travel between 8 and 55 ft. before 
changing to detonation. Since the 
predetonation distance is a minor 
fraction of total tube length (0.04 
to 0.275), we can see from Fig. 6 
that cascading would be minor. 
Thus, maximum pressure exerted 
on the closed end of the pipe would 
be of the order of 50-75 times the 
initial pressure, or 2,000-3,000 psia. 

Example 2—If the 4-in. pipe 
mentioned above happened to be 
only slightly longer than the 55- 
ft. maximum predetonation dis- 
tance, then cascading would have to 
be considered an important factor. 
Assuming a total length of 70 ft., 
the highest likely ratio of prede- 
tonation distance to tube length is 
a major fraction of total tube 
length (0.8). 

From Fig. 6, the explosion pres- 
sure ratio would be of the order of 
179, or a final pressure of 7,160 
psia. 

Predetonation distance might be 
less than 55 ft. which would make 
the final pressure less than 7,160 
psia. However, we could not be 
sure of this. 

Example 38—A tubular vessel 
with 4-in. dia. and 5-ft. length 
could carry acetylene at 40 psia. 
without danger of explosion pres- 
sures rising beyond about 11.8 
times the initial pressure, or 472 
psia. This can be predicted because 
vessel length is less than the mini- 
mum predetonation distance for 40 
psia. shown in Fig. 1. Therefore, 
only deflagration can occur. 

Example 4—If deflagration is 
once established in a 12-in.-dia. 
tube carrying 15 psia. acetylene sev- 
eral hundred feet, detonation can be 
expected, also. Yet very few de- 
tonations have been observed be- 
cause under these conditions self- 
propagating deflagrations are very 
difficult to establish. 

When a small ball of fire forms 
in a large volume of acetylene, it 






may not have sufficient available 
heat to raise the adjacent layer of 
cold gas to its ignition point. In 
other words, the volume of gag in 
the cold layer is too great for the 
available heat and the flame will 
fail. 

In a system of this type, propa- 
gating deflagrations are established 
more easily by extended sources of 
heat. Large flames playing on the 
exterior surface of the tube might 
provide such a source. 

Once a wall of flame has formed 
across the tube, the most critica] 
stage in starting an explosion has 
passed. From here on in, the de- 
flagration may well accelerate and 
lead ultimately to detonation, per- 
haps augmented by cascading. 

In a case such as this, it may 
be more practical to prevent igni- 
tion or subdivide the tube to 
smaller effective diameter than to 
rely on tube strength to withstand 
pressure that may develop. 

Example 5—A _ low-pressure 
acetylene gas holder is a tube with 
diameter comparable to length. 
From Fig. 1, we can infer that de- 
tonation initiated thermally in such 
a system is highly unlikely. 

To the writer’s knowledge, no 
detonation-type decomposition has 
ever occurred in one of these hold- 
ers. Theoretically, deflagration is 
possible if the thermal ignition 
source is large enough to overcome 
the difficulties mentioned under 
Ex. 4. 
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¢ Findability: Equipment is 
indexed like a road map for 
easy findability. 


¢ Tiering: Equipment is ar- 
ranged in three tiers by type 
for easy take-off. 


¢ Connection: Middle tier, 
saved for piping, simplifies 
connection to adjacent pages. 


“Road-Map” Flowsheets for Findability 


ANTHONY A. ROMEO, c/o James P. O’Donnell, Cons. Engr., New York* 


HE ENGINEERING piping flow- 

T sheet is probably the most 
widely used single reference draw- 
ing for any projected process plant. 
In its principal role, it is vitally 
important as the piping designer’s 
“bible.” But more, it frequently is 
the key drawing around which top- 
brass conferences revolve. It is in 
constant use throughout the engi- 
neering office. It is a needed guide 
in procurement. Finally, it is at 
the erection superintendent’s right 
hand from start to finish of the job. 

As described here, the functional 
piping flowsheet merges all the 
good features of different flow- 
sheets I have seen, and some ideas 
of my own. Its goal is to make it: 
(1) Fully informative for the pip- 
ing designer, (2) easy to read no 
matter who its reader is, nor what 
his particular interest may be, and 
(3) easy to locate any item to 
facilitate discussions whether they 
be around the drafting board, 
around the conference table, or by 
interoffice or long distance phone. 

While the diagram reproduced 
on the next page is an engineering 
piping flowsheet, certain of its fea- 
tures can be adapted to other types. 
The flowsheet shown is of no par- 
ticular process; the piping and 
equipment were selected simply to 
show the features of this method. 
The method has been applied in 
practice. It was well received. 

The flowsheet’s makeup is as fol- 
lows: 

A table of equipment serves as 
an index. It is divided into three 


— 


*Meet your author on p. 325. 


columns to show equipment sym- 
bols, equipment titles, and letters 
and numbers which serve as keys 
to the location of all equipment. In 
a flowsheet requiring more than 
one page, the table appears on the 
lead page only. 

A legend section gives separate 
identities to primary and second- 
ary process lines, service and 
steam-traced lines, and items such 
as sewers, manholes and_ blind 
flanges, all by means of symbols. 
Furthermore, different valves serv- 
ing different purposes are given 
special symbols to identify their 
types and operating status, and in 
like manner sewers are identified 
as to kinds. 

Each separate page of the flow- 
sheet is sectioned off into areas like 
a road map; the horizontal panels 
are lettered, and vertical panels 
are numbered. Thus, by referring 
to the equipment table, any item 
can be instantly located; for ex- 
ample, tower T-1 is in area A-4. 

In multiple-page flowsheets, 
single-digit numbers are used in 
the vertical panels on the first page 
while two-digit numbers are used 
in those of all successive pages, 
for example, 12, 22, 32, etc., on 
the second page; and 13, 23, 33, 
etc., for the third page. The last 
number is used to indicate the 
page, while the first refers to the 
vertical panel. Thus, if the key 
shown in the equipment table reads 
C-46, the item appears on p. 6 in 
area C-4. 

The diagram is divided into 
three tiers. The top tier shows all 
process equipment—vessels, ex- 
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changers, drums, heaters, and like 
units—as well as sewer lines drawn 
to imaginary base lines with their 
appropriate symbols. All transfer 
equipment—-pumps, compressors 
and the like—is shown in the bot- 
tom tier. The middle tier is the 
transfer area which is reserved to 
show whether piping connects units 
in the top and bottom tiers, or 
leaves the page. Each space in the 
transfer area is numbered. Thus, 
lines leaving one page to be con- 
tinued on another will match in 
position from page to page. 

It will be noted that primary 
process lines are drawn heavy while 
secondary process lines are light. 
The resulting contrast makes the 
flowsheet easier to read and the 
flows can be more readily traced. 
Service lines are indicated by 
dashes, and by varying the length 
of the dashes, the several different 
kinds of lines can be shown. 

However the flowsheet may be 
used, its primary function is to 
guide the piping designer. Conse- 
quently, the more fully and clearly 
it presents its information, the less 
need he will have to search it out 
in the job specifications. In par- 
ticular, the information should in- 
clude such frequently overlooked 
items as sizes of all instrument con- 
nections to be shown on the piping 
layout, the location of tower man- 
holes with respect to trays, the 
sizes of all vent lines and drain 
connections, and the sizes of con- 
trol valves and their bypasses, to- 
gether with flange ratings. 

(Turn page for “Road-Map Flow- 
sheet.’’) 


255 





a Ye on Oa @  . ta ele ae oe = baw 

FHS hes seSEees sis it = 

SEU Seeststss” 225 /° O 
Fos aSBas ah Eo S| 





($$a901d-/0NyO0 ON ) 
LONDJUaSasg |01I9adS Buimoys 


s99USMO]5 Buidig jooIdAL 


ENGINEERING 


ODSIINVEs NYS wYOA M3N 


. ‘ONI ‘SYSSNIONS ZAX 





-MICAI 


29 Oll~ 
we -~€Ol-X3 
ae 20l-1S 





[7 .9-bEi-0 





9 _964-— 
aS = = ae = -- 






































eu} 











February 1957—Cut 








o 


| 











@lojr|a 
wale 


iia) Go 
ojofojolofofo} ofojojo 





we lOl-M 

















27 l01=X3 






















































































o?-bll-O a?-Ell-O 





| 


JOMO} UONOD1NS'C 
48M0j UOIZOU0II0I4 
4am} 48Z1U0d01dag 

dwnd ysOm J3j0mM 

as0ds dwnd swojj40q samol 

dwnd swojj0q samol | 
dwind paa; pido ysas4 
dwind sajsudsy jOsauad 
dwnd a6s0y9 auojngos; 
aiods dwnd abioyd 


dwnd absoyd 

49/49S Ploy 

40d saijisjnwag 
40}20jU09 ploy 
40j030das 138;0M 
sabuoyoxa absoyo wojjog 
sabuoyoxa voijosabisyay 
sabuoyoxe a6s0yo apnid 
sabunyoxa a6s0y2 apnid 
Jabuoyoxa absoy> apnid 


70 


Buijosado you Ajjows0u ‘anjoa y28yD 

| BuijOsado Ajjowsou ‘anyon yDaUD 
a}OYUOW ‘H’ Pasoj> AjjOwsou ‘aajoa aqoj9 

118M - OWsay] ‘ Pauado Ajjowsou ‘aajoa aqo\5 
abuojs pura 9614 Pasoj> Ajjowsou ‘aajoa 3409 


' 


‘ 
WWWwWWweueuua 


uado pajoas-109 








nt 


‘ 
aqaaaaaarrer 


suaWNsysul Pauado AjjOws0u ‘aajoa 2409 
9/04 aL 2ul) 4840M 
Jauidsys Asds0dway , Sdul] ISMOYXs PUD WOAS — 
Jamas Ploy 0}; As0puoras ‘aul $sa201g ~~ 
4aMaS 33j0m Uda!) 01; AsOwid ‘aul ssa001g ——— | 
BAIOA yarjay ul} Pe204j-W0aS === 


a 
mrnowno-NMm 





=NMAKNMT— 
' 


oO 
' 


amoatnmomomaommoa 


J 
’ 


aq 
rie y 








-NaumMTTNO-—N 
q00qaqa0oaddd 


| 
| 








eo 
S| 
ad 


uonudis9sag 


€ 
> 
ao 
ia 


uondi2sag 


E 
> 
77) 





\ 0S! -,8 . - . L 
(44) *00t-'9 LIN3WdINO3 39 


S 





“ROAD-MAP” FLOWSHEETS 





NG 





XUM 


In designing heat exchangers... 
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How to Simplify Shell Side Calculations 


FRANK L. RUBIN, Downingtown 


Heat transfer calculations are of 
vital importance to many design 
engineers. But there are two stum- 
bling blocks confronting most engi- 
neers working on shell side calcula- 
tions: determination of the net free 
area available for cross flow and the 
number of tubes crossed by the shell 
side fluid at each baffle space. 

We’ve developed a new, simplified 
method for such calculations which 


eliminates the need for tedious 
trial-and-error attempts. 
* Meet your author on page 318. 


Here is a simple, direct method for getting cross-flow 


clearance and number of tubes crossed by the shell fluid. 


Iron Works, Downingtown, Pa.* 


Before discussing the method, 
let’s review some basic design con- 
siderations. First, all shell-side heat 
transfer and fluid flow calculations 
are dependent on physical proper- 
ties of the fluid and arrangement of 
tubes and baffles. Also, baffle spac- 
ing is a variable over which the 
designer has direct control. And 
cross-flow clearance at the center of 
the tube nest is fixed by the in- 
ternal shell diameter, type of con- 
struction, tube diameter and tube 
spacing. This clearance is not di- 
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rectly proportional to shell diameter. 
For example a fixed tube sheet ex- 
changer with 1 in. tubes arranged 
on a 1i-in. triangular pitch for six 
tube passes has a cross flow clear- 
ance of 7 in. for the 25-in., 27-in., 
29-in. and 31-in. I.D. exchangers. 
Internal shell diameter for mod- 
erate pressures generally coincides 
with the inside diameter of stand- 
ard pipe (Schedule 40 up to 10-in. 
ILP.S. and 2-in. walls for large 
diameters). Beyond 24-in. I.P.S. in- 
ternal diameters are in accordance 
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EXCHANGER CALCULATIONS .. . 


Nomenclature Inches 


B Minimum spacing between 
adjacent tube centers = S + 
o.d. 

Fixed tube sheet. 

G Groove in tube sheet at pass 
partition bridge. 

Internal shell diameter. 

Iron pipe size. 

N_ No. of tubes at center of shell. 


with Tubular Exchanger Manu- 
facturers Assn. (TEMA) standards 
at 25, 27 and 29 in. etc. Clearances 
required for the different types of 
construction set the spacing be- 
tween the inside of the shell and 
the outermost tube. Outer tube 
limit (O.7.L.) is thus determined. 
And the outer tube center (0.T.C.) 
can be calculated. 


shell side fluid is contained with- 
out a packed gland). Outer tube 
limit is reduced because the float- 
ing tube sheet, which must be cap- 
able of moving through the shell, 
has a gasket beyond the tube limit. 


Caleulating Clearance 


Cross flow clearance can be ap- 


.d. i 
OD. a es a. Table I presents a tabulation of proximated by the following 
O.T.C. Outer tube center — O.T.L.— Outer tube limits and shell di- method: 
0.d. ameters for fixed tube sheet, out- 
O.T.L. Outer tube limit. side packed head, and internal float- 0.7.C. = 0.TL. — od. ) 


S Minimum spacing between 
adjacent tube rows. 
Thickness of pass partition 
bridge per TEMA standards 
Class R and Class C. 


How to Find 
“B” Correction Factor 


aa" 
i 














ing head exchangers. Clearances for 
the U-tube construction are the 
same as for the fixed tube sheet de- 
sign (see drawings of exchangers). 
In choosing a heat exchanger de- 
sign, remember: 
eFixed tube sheet construc- 
tion provides the maximum number 
of tubes and the minimum cross 
flow clearance in a given size shell. 
The outer tube limit is fixed by 


No. tubes at center* = 0.T.C. 
(1,2,4 ribbon arrange- pitch | +1 (2) 


ment) 
0.T.C.—B 
No. tubes at center* = | 2x pitch +1 /2 
(4 pie or 6 pass) 
(3) 


(4) 


Blocked center distance = 
o.d. X No. tubes at center 


Cross flow clearance = 
shell I.D.—blocked center distance (5) 


i Ves agian, ke: manufacturer’s tolerances between The factor B takes into account 
| | Gc | Tae tubes, baffles and shell. : tube spacing at the pass rib (see 
ontiiae _ * Outside packed head design  ¢qpJe), which becomes important in 
a i provides a straight tube removable arrangements with vertical pass 
Tube UPS bundle at minimum cost. This de- yjps. Thickness of the pass bridge 
oH sign is often used in the chemical jg jn accordance with TEMA stand- 

industry. The outer tube limit is ards Class R and C. 
‘Shell Diam. reduced because of the floating head Cross flow clearance at the center 
vet 48 skirt (or barrel). : of the tube bundle for fixed tube 
= a 3/8 1/2 *The internal floating head sheet and internal floating head 
SES aa gst exchanger with a split backing exchangers is listed in Table II. 
B for 5/8” tube............. 13/8 11/2 ring provides the maximum number For equilateral triangular pitch the 
Biardtube cc L2 18/8 of tubes in a shell for a straight clearance is the same as for the 


tube removable bundle (where the 











square pitch, when the flow is into 
the 60° angle of the tube pitch 





























pattern. Clearances for ?-in. o.d. Cro 
tubes on }%-in. pitch, j-in. tubes 
Outer Tube Limits for Heat Exchangers—Table | on 1-in. pitch and 1-in. tubes on one 
14-in. pitch are given. a 
Outer Tube Limit Clearances are also given for 
Shell Shell Fixed Outside Internal exchangers without any central 
Outside Inside Tube Packed Floating pass rib (Fig. 1) and with a single 
Diameter Diameter Sheet Head Head central pass rib (Fig. 1). For units }_—— 
5. 563 in. 5.047 in. 4.625 in. 3.500 in 3.594 in. with more tube passes the cross flow 
6.625 6.065 5.625 4.500 4.625 clearance is further increased. As 
8.625 7.981 7.594 6.407 6.563 3 
a first assumption take the values of 
10.75 10.020 9.625 8.469 8.563 the central bridge clearance (4 pie 
12.75 12.000 11.625 10.438 10.563 ; di pa 
14 13.25 12.875 11.688 11.813 or 6) and add one tube diameter. 
16 15.25 14.875 13.688 13.813 
18 17.25 16.875 15.688 15.813 No. Tubes Crossed 
20 19.25 18.875 17.688 17.813 
22 21.25 20.875 19.688 19.813 Pressure drop calculations for 
24 23.25 22.875 21.688 21.813 shell side flow in baffled heat ex- 
ad a 24.625 23.438 23.563 changers require a knowledge of 
28 27 26.625 25.438 25.563 the number of tube rows crossed 
oe 4 podgered a7 .438 27 .563 by the fluid at each baffle space. 
32 31 30.625 29.438 29.563 “ 
Relatively accurate results can be 
34 33 32.625 31.438 31.563 este 
36 35 34.625 33.438 33.563 * For two or mnee tube penne pve tubes 
are actually spaced on a chord, not on 
™ - 36.425 35.438 35.568 diameter of the 0.7.0. circle. Thus the 
40 39 38.625 37.438 37.563 number of tubes at the center may be = cee 
43 42 41.625 40.438 40.563 a SE Table II & 
Cue: 
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EXCHANGER CALCULATIONS .. . 
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Arrangements 
2 
» ap- 
wing 
4 Ribbon flow 4 Pie flow 
@) : 5 | 2 
i 2 a 
up [ 2 \ 
a a 
(4) 4 3 
©) » : 4 » ° A 
punt 
rp , :~ ee ine: 
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the 
into 
itch 
= Cross-Flow Clearances for Heat Exchangers—Table Il + 
1pes 
; on > Fixed Tube Sheet Internal Floating Head 
Shell ~ 15/16-in. Pitch ~ J-in. Pitch 1 1/4-in. Pitch 15/16-in. Pitch l-in. Pitch 1 1/4-in. Pitch 
for Inside 3/4-in. Tubes 3/4-in. Tubes 1-in. Tubes 3/4-in. Tubes 3/4-in. Tubes 1-in. Tubes 
tral Diameter -—7-4R—T-Pre, 6 11, 2, 4k 4-Pic, 6 11,2,4R  4-Pie,6 |1,2,4R  4-Pie,6 |1,2,4R 4-Pie,6 1,2,4R 4-Pie, 6 
ngle Passes Passes Passes Passes Passes Passes Passes Passes Passes Passes Passes Passes 
nits 3.047 in] 1.297 in. 2.047 in) 2.047 jn. 2.047 in] 2.047 in. 3.047 in} 2.047 in. 3.547 in] 2.797 in. 3.547 in.| 2.047 in. 3.047 in. 
flow 6.065 1.565 3.065 2.315 3.065 2.065 2.065 2.315 3.065 3.065 3.065 3.065 4.065 
As 7.981 1.981 3.481 2:70 3.481 1.981 3.981 aha 3.481 3.481 3.481 2.981 3.981 
s of 10.02 2.52 4.02 3.27 4.02 3.02 4.02 3.27 4.02 4.02 4.02 3.02* 4.02 
ie 12.00 3.0 4.50 3.22 4.50 3.00 4.00 3:73 4.50 4.50 4.50 4.00 4.00 
fxs 13.25 3.5 4.25 3.50 4.25 3.23 S240 4.25 4.25 4.25* §.75 4.25 5.25 
has 15.25 3.25 4.75 4.0 4.75 9.25 §.25 4.75 4.75 4.75 6.25 4.25 §:25 
17.25 3.75 $.25 4.5 §:25 4.25 BO 4.5" §.25 §.25 6.75 5.49 $25 
19.25 4.25 §:75 5.0 5:75 4.25 §.25 5.0 5.73 $75 4:a8 $.23 §.25 
21.25 4.75 6.25 §.5 6.25 §.25 525 be 6.25 6.25 7.75 5.25 7 .ae 
for 23.25 §.25 6.75 6.0 6.75 aaa 5.25 6.0 6.75 6.75 8.25 6.25 7.25 
exe 25 5.5 7.0 7.0 7.0 6.0 7.0 6.25 7.0 aa 8.5 6.0 7.0 
_ of 27 6.0 ein yan 73 6.0 7.0 6.75 ye 8.25 9.0 y ee 7.0 
29 6:5 8.0 8.0 8.0 6.0 7.0 4340 8.0 8.75 ¥:35 7.0 9.0 
ssed 31 7.9 7.0 8.5 8.5 7.0 7.0 7.25 8.5 9.25 10.0 8.0 9.0 
ace. 33 6.75* y oe 9.0 9.0 7.0 9.0 8.25 9.0 9:75 10.5 8.0 9.0 
. be 35 7.25 8.0 o:3 9-5 8.0 9.0 8.0* 9.5 10.25 11.0 8.0 9.0 
al a7 7.75 8.5 10.0 10.0 8.0 9.0 8.5 10.0 10.75 BES 9.0 9.0 
u 
on @ 39 8.25 9.0 10.5 10.5 8.0 9.0 9.0 10.5 t1.25 12.0 9.0 11.0 
h.. 42 9.0 10.5 1.25 12.0 9.0 10.0 9.75 10.5 12.0 12.0 10.0 10.0 
[ al- = 
} All dimensions in inches. * Add tube o. d. for 2, 4 pass layout. 
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EXCHANGER CALCULATIONS .. . 


nay Fraction of maximum tube rows crossed 
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obtained by using Fig. 2 without 
reference to any actual tube lay- 
out. 

Maximum number of tube rows 
crossed is assumed to equal the 
internal shell diameter divided by 
the tube spacing for square pitch. 

For triangular pitch with flow 
into the 60° angle, the maximum 
number of tube rows crossed is 
assumed to equal the shell I.D. 
divided by 0.866 times the tube 
pitch or spacing. 

This maximum number of tube 
rows crossed has to be multiplied 
by the correction factor from Fig. 
2. You can use either the baffle cut 
as the % of the net free area of the 
tube bundle or as a percentage of 
the shell diameter. 


A Typical Problem 
A 16-in. O.D. internal floating 


head heat exchangers has ?-in. o.d. 
tubes arranged for six tube passes 
on a 1-in. triangular pitch. Baffle 
cut is 33% of net free area. Baffle 
spacing is 4 in. Determine area 
for cross flow and number of tube 
rows crossed by the fluid at each 
baffle space. 
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First, the cross flow area can 
be calculated by multiplying the 
value of 6.25 from Table II by 4. 
Cross flow area is 25 sq. in. 

Number of tube rows crossed 
= (15.25/1x0.866) (0.55*) = 10. 


Another Problem 


A 25-in. I.D. fixed tube sheet heat 
exchanger has 176 tubes of 14-in. 
o.d. arranged for six tube passes 
on a 1ie-in. triangular pitch. Baf- 
fle cut is 25% on net free area. 
Baffle spacing is 6 in. Determine 
(1) area for cross flow, (2) area 
for longitudinal flow at baffle and 
(3) number of tube rows crossed 
by fluid at each baffle space. 


From Table I: 0.7.1. is 248 in. and 
0.T.C. = 248 — 1} = 233 in. 
B=S+o0d. = 3+ 1} = 2} in. 
From Eq. (3) 
No. tubes at center 
(23.375 — 2.125) = 
. 5) aealinl aliaaliade 
From Eas. (4) and (5) 
Blocked center distance = 
1:25 X 14 = 17.5.in. 
Clearance = 
25 — 17.5 = 7.5 in. 


* Krom Fig. 2. 
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Crossed flow area = 
6 X 7.5 = 45 sq. in. 
Total internal shell area = 
25? X 0.786 = 492 sq. in. 
Tube area = 
176 X 1.25? X 0.786 = 216 sq. in. 
Net free area = 276 sq. in. 
Area for longitudinal flow = 
0.25 < 276 = 69 sq. in. 


No. tube rows crossed = 
[25/(1.5625  0.866)](0.63*) = 12 


Graphical Solution 


The tube layout of Fig. 3 was 
prepared for the above problem. 
The baffle cut is located at the mid- 
point of the fourth row of tubes 
above the center line. The net free 
area calculates as 22.5%. Note that 
the baffle cut as a percentage of 
shell diameter is (6.938/25.0) 100 
= 28%. 

The mid-point of the net free 
area calculates as being slightly 
above the center line of the sixth 
row of tubes above the center line. 
Thus the fluid crosses 12 rows of 


tubes at each baffle space. This 
checks the data calculated. 
REFERENCES 

1. Rubin, F. L., Chemical Engineering, 
p. 202, May (1953). 
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‘ — Weekly 
Week | . Units * Percent Man-Hr. Performance 
Ending Completed Completed Completed Ratio 
21 ‘718 7.15 800 0.895 
22 23 24 25 26 27 28 _ 1,830 18.3 2,000 0.93 
29 30 31 : 
FEBRUARY - 
2 ey @ 3,008 30.1 3,200 0.94 
5 6 FF & 9 i1@ 11 4,113 41.1 4,400 0.92 
12 13 14 15 16 17 18 5,263 52.6 5,600 0.96 
19 20 21 22 23 24 25 6,378 63.8 6,800 0.93 
26 27 28 29 
MARCH 
, 9 7,433 74.3 8,000 0.88 
4 5 6 7 8 g 10 8.169 81.7 8,800 0.92 
112,13 14 «15 46 «17 8,889 88.9 9,600 0.90 
18 19 20 21 22 93 24 9,584 95.8 10,400 0.87 
25 26 27 28 29 39 31 9.966 99.7 10,800 0.85 
Arr — Qh conmahtid 
, > 2s 7 a 10,014 100.0 10,880 0.60 


TO HIT TARGET DATE . 


; , ! yn Reports Past and Present Status 


Actual Man-Hr. 

Men Remaining Based on 

Assigned Current Pref. Ratio 
20 10,380 
30 8,790 
30 7,450 
30 6,400 
30 4,930 
30 3,900 
30 2,920 
20 1,980 
20 1,235 
20 478 
10 40 
4... a 


Control Your Construction Schedule 


You can log actual progress vs. estimated progress 


and adjust labor assignments to meet construction schedules. Key is the 


ratio of actual to estimated labor units as job progresses. 


M. NADEL, Day & Zimmermann, Ine., Philadelphia, Pa. 


How do you measure on-the-job 
variables so that you can adjust 
your labor force to meet the speci- 
fied completion date for a plant 
construction project? 

On a recent assignment, we 
found one very effective answer in 
the use of performance ratio. This 
is the ratio of labor units com- 
pleted to hours of labor actually 
expended. By charting our prog- 
ress in terms of performance ratio 
at the end of each week, we could 
adjust our manpower assignments 
to meet the schedule. 

Preconstruction planning is valu- 
able for distributing men and ma- 
terials. But it cannot take into 
account on-the-job variables of 
labor force, weather conditions, 
site conditions, job conditions and 
Management at the job site. 


*Meet your author on page 320. 
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In performance ratio, we have 
found a system to correlate these 
variables so that we know how 
much they affect the job progress. 
Conversely, if we know a given set 
of job conditions we can estimate 
job requirements on a sound basis 
by using a job efficiency based on 
previous jobs. 

We shall use a process-piping job 
as an example. With modifications, 
the same general system can be 
applied to structural, electrical, 
building service and erection work. 
The main prerequisite is that the 
work be amenable to analysis in 
terms of units of labor. 


Estimate Total Cost 


In the final phase of engineering 
a piping job, it is necessary to esti- 
mate the total plant cost in detail 


so that the owner can appropriate 
funds. Such an estimate includes 
all labor, material, supervision, and 
interest on capital investment. 

On a piping job, we usually make 
a detailed “take-off” by types of 
piping and plant areas to show all 
pipe, fittings, valves and supports 
that we’ll need to complete the 
project. 

Then, unit material costs are ob- 
tained from vendors. These are 
applied to the “take-off” and ex- 
tended to give total material costs. 

We get labor costs by applying 
man-hr. figures for: handling and 
erection, including receiving, ware- 
housing and transfer to the point 
of use in place ready for joining; 
joining, including preparation such 
as cutting, threading, cleaning, 
beveling, and making the joint by 
welding, screwing and bolting; and 
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CONSTRUCTION SCHEDULE 


Weekly Report 
Sums Up Progress 
Of Piping Job 


JANUARY 


1 i748 4 21 


ork 


haguns report 


hanging, including fabrication of 
supports other than bridges or 
trenches and securing the pipe. 

These labor figures usually are 
obtained through an experience 
factor or by consulting the many 
papers on this subject. These fig- 
ures can be extended to give the 
total number of man-hr. needed to 
complete the work. The dollar fig- 
ure can be derived quite readily 
based on local labor rates. 


Check Progress Against Estimate 


Now, we shall see how perform- 
‘ance ratio can be used to control 
the construction schedule for pip- 
ing the acid area of a plant. 

Labor required to install piping 
in this area is estimated at 10,000 
man-hr. A breakdown of this total 
shows 5,000 man-hr- allocated for 
steel pipe and 2,500 man-hr. each 
for glass-lined-steel pipe and glass 
pipe. We have arranged with the 
labor supervision to log separate 
labor time for these materials. 

In the course of the first week’s 
work, our supervision has assigned 
20 fitters to this area to run the 
main headers and rack piping. 
Our Field Engineers have marked 
up the piping drawings daily to in- 
dicate which lines have been in- 
stalled and to check that the draw- 
ings and specifications have been 
followed. 
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Estimated total labor units 


Oe 


Area: Acid 
_ Date: 1/20/56 


Percent completion, 1st week (715/10,000) (100) =7.15% 
Total labor man-hr. spent this week 


Steel: . 64.5 


Ce ee a 
ee 


Over-all labor performance ratio 


400 man-hr, 
200 man-hr. 
200 man-hr, 


(Labor units completed)/(labor hours spent) =715/800 =0.895 


Labor ratio by materials 


Steel... eee ek 


At the end of the first week, the 
amount of work completed on each 
type of piping is determined from 
the marked-up drawings. Since 
there was no prefab shop work on 
this job, no allowance has to be 
made for this factor. 

Unit figures for labor are taken 
from the original estimate to give 
Labor Units Completed for each 
piping category. Actual labor ex- 
pended also is subdivided into the 
same categories. Labor unit is the 
estimated amount of work that one 
man should complete in one hour. 

On the Weekly Report you see 
the summary of piping activity for 
one week. Percent completion is 
calculated as the ratio of labor 
units completed to the estimated 
total labor units for the job. 

Labor performance ratio is a 
measure of labor units completed 
per man-hr. of work. If the amount 
of work actually done per hour 
were the same as estimated, the 
ratio would be unity. The deviation 
from unity might be attributed to 
any one or combination of job vari- 
ables and/or error of the original 
estimate. 

The breakdown of labor ratio 
by materials is given to help in ad- 
justing the estimator’s unit figures. 

Based on the week’s perform- 
ance ratio, the actual adjusted 
labor remaining is (10,000 — 715) / 
0.895 = 10,880 man-hr. 


Adjusted labor remaining (10,000-715)/0.895 = 10,380 man-hr. 


ee 380/400 = 0.950 
beeen 175/200 =0.875 


160/200 = 0.800 


Subsequent weekly reports could 
be tabulated together as shown, 
p. 261. 

A graphical plot of these data 
would give curves for Estimated 
Progress and Actual Progress. The 
curve for the former is based on 
completion of one labor unit per 
man-hr. For the latter, the curve 
reflects the adjustment indicated 
by the performance ratio. 

With this information, supervi- 
sion can adjust manpower assign- 
ments continuously to meet con- 
struction schedules. Shifting of 
the performance ratio will reflect 
the effect of variables such as 
dearth or excess of labor, location 
of work, weather conditions, qual- 
ity of supervision and material 
status, to mention a few. Varia- 
tions in job conditions should be 
logged for use later to explain 
fluctuations in performance ratio. 

These data may be compared 
with the manpower schedule pro- 
posed prior to construction and 
with the estimating data used to 
draw up the schedule. Then, data 
used for estimating may be ad- 
justed so that future jobs will 
reflect the experience gained. 

On a _ recent assignment, we 
found this method most effective 
for establishing and adjusting 
manpower schedules. It makes pos- 
sible close control of any construc- 
tion project. 
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GAS-LIQUID CONTACTING IN RANDOM-PACKED TOWERS 


Flow Through Packings and Beds 


First of two articles on gas-liquid flow through random-packed towers, 


this deals primarily with equipment components including the packing and its 


MAX LEVA, Consulting Chemical Engineer, Pittsburgh, Pa.* 


Last month (Chemical Engineer- 
ing, Jan. 1957, p 204) we surveyed 
the scope of this series on fluid flow 
through packed towers and fixed, 
moving-bed and fluidized reactors. 

The present article marks the ac- 
tual beginning of the series. Purely 
on the basis of the number of par- 
ticipating phases a convenient and 
logical classification suggests itself. 
Thus flow through packed towers 
generally involves two phases—gas- 
liquid or liquid-liquid. On the other 
hand, flow through various types of 
reactor systems is usually a single- 
phase phenomenon. This and the 
succeeding article will deal exclu- 
sively with gas-liquid flow through 
random-packed towers. 


Two-Phase Flow 


Fundamental considerations will 
show that the interpretation of two- 
phase flow phenomena is consider- 
ably more complex than that of 
single-phase flow problems. In sin- 
gle-phase flow it is merely required 
to propose a working model that 
describes the effect of bed config- 
uration on one single phase. In two- 
phase flow, however, it is necessary 
to consider not only the effect of 
bed configuration on fluid passage 
alone but also the mutual effects 
Which the phases exert on each 
other. This will become quite ap- 
parent from future discussions of 
two-phase pressure drop. In addi- 
tion to the interaction of phases, 
there may also be a separate effect 
of one phase such that the apparent 
characteristics of the bed appear to 
be changed. For instance, it is 
known that gas pressure drop 
through a packed column is de- 
pendent on particle size and par- 
ticle shape. But in addition to this, 
holdup of a liquid phase in the bed 
may alter the effective size and 


*For author biography see Chem. Eng., 
Jan. 1957, p. 294. 





How the Series Is Organized 


Random packed towers 
Gas-liquid systems 
Characteristics of tower components 
Dumped-type packings 
Placement of packings in tower 
Packing supports 
Liquid distributors 
Liquid-liquid systems 


Stacked towers 
Gas-liquid systems 


Reactors 
Fixed bed 
Moving bed 
Fluidized bed 











shape of the individual packing 
elements. Hence the characteristics 
of the interstitial voids and the re- 
sistance to flow of the other phase 
will be changed. 

From this consideration, another 
broad characteristic of two-phase 
flow becomes apparent. Thus, in 
any packed system which carries 
two phases simultaneously, one 


Nomenclature 





D, Diameter of a sphere of volume 
equivalent to the particle, ft. 

f Modified friction factor (Fig. 1). 

Go Conversion factor, 32.2 (Ib. mass/ 
Ib. force) (ft./sec.’). 


G Mass velocity of gas, based on 
vessel cross section, lb./(sec., sq. 
ft.). 

H Height of packing in column, ft. 

L a flow rate, lIb./(sec., sq. 
t.). 

n State-offlow factor, see Fig 2 

Nre Modified Reynolds number, 
D,G/u. 

Ap Pressure drop, lb./sq. ft. 

€ Fractional voids in bed, dimen- 
sionless. 


ps Shape factor (see Chem. Eng., 
May 1949, p. 115). 
pr Fluid density, lb./cu. ft. 
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installation, the packing support and the liquid distributor. 


phase must be discontinuous in or- 
der to permit the other phase to 
be continuous. Whenever conditions 
are such that the discontinuous 
phase tends to become continuous, 
the originally continuous phase 
must by necessity become discon- 
tinuous. 

Consequently, the flow pattern in 
the tower will change. As _ these 
conditions are usually approached, 
the system tends to become un- 
stable. If we examine the reasons 
for an impending change, we will 
observe the following. The liquid 
phase—although originally discon- 
tinuous—may become continuous 
either through increased liquid flow 
rates, or because the gas flow rate 
has been increased sufficiently to 
increase holdup. In either case a 
change from discontinuity of flow 
of the liquid to continuity will 
occur. 


Single-Phase Flow 


A brief discussion of single- 
phase-flow data correlations will be 
helpful for a better understanding 
of a possible mechanism of two- 
phase-flow systems. Among the 
many approaches towards a sug- 
gested mechanism and model for 
flow through broken solids, the 
methods of Kozeny and Carman 
have probably yielded the most use- 
ful working equations. Thus sin- 
gle-phase-flow data through packed 
systems were correlated by 

2f G2 L (1 — ©) 
— Dog. pré () 

In this equation f denotes a mod}- 
fied friction factor and n is termed 
the state-of-flow factor. Both may 
be expressed as functions of a 
modified Reynolds number D, G/p, 
and the relationships are indicated 
in Fig. 1. The state-of-flow factor 
varies from unity for laminar flow, 
to 2.0 as a limit for turbulent flow. 













































































































































































































































































































































































































































































































































































RANDOM PACKED TOWERS .. . 
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Modified reynolds number = 
K 
For Nz. < 10 the flow is laminar. All of these phenomena are not _ study of Fig. 3. Above the loading R 
At higher values the state of tur- taken into account by Eq. (1). As zone; the discontinuous nature of ri 
bulence continues to increase. As a consequence, the single-phase cor- liquid flow tends to become modified 
will be demonstrated in later dis- relation will predict pressure drops and eventually a greater degree of 
cussions, Eq. (1) together with lower than those observed, once the continuity results, leading to the 
Fig. 1 are useful for examination liquid rate approaches the so-called so-called flooding point. 

; 3 : A Le 
of flows in fixed as well as, up to a_ loading zone. These relationships are _ briefly ri 
certain point, fluidized systems. Virtually all two-phase packed reviewed here because they are 

towers operate under gas rates such__ essential to an understanding of the 
that the resulting modified Reyn-_ resulting correlations for two-phase 
wo-Phase Flow olds number D,G/, is well in excess gas-liquid flow through packings. Pc 
In the case of two-phase flow, of 200. For this reason one would It is also well to note that virtually 
this equation is applicable only over expect that plots of log Ap versus all working correlations for two- 
a very limited range. If the rate of log G (for low irrigation rates be- phase gas-liquid flow are chiefly Be 
flow of the discontinuous phase is low the loading zone) would yield empirical and most relationships 
so low that the resulting holdup will straight lines of approximate slopes lack dimensional homogeneity. Nev- 
affect bed voidage only nominally, of 1.8 to 2.0 in the limit. At the ertheless, it should be emphasized 
then reasonably accurate pressure loading point, a substantially larger that the correlations are very re- Int 
drop predictions are possible with portion of liquid is held up in the liable and their validity extends to sa 
Eq. (1). Beyond certain liquid flow packing than would ordinarily be a wide range of diversified condi- 
rates, merely to correct Eq. (1) for expected from the liquid flow rate. tions. 
voidage will not suffice, because at What actually happens is that liquid C 
higher irrigation rates the effective and gas flows reach rates such that : = : 
shape of the particles will also be interphase effects become impor- Packed-Tower Equipment ‘ 
altered. In addition, there will be tant. The basic elements that com- 
energy expenditures for penetrat- This interaction, which depends prise a packed tower are (1) pack- Te 
ing and disrupting liquid streams, on fluid rates and the character of ing, (2) shell, (3) packing support, 
as well as for lifting liquid droplets. the packing, is apparent from a_ (4) liquid distributor and, in some 
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Available in 
Nominal Size 
Range, Inches 


VY to 3 


Up to 2 


VY to 2 


VY to 2 


0.16 X0.16 
and 
0.24 X0.24 


1 and 2 
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Available 
Materials of 
Construction 


Chemical stoneware, por- 


celain, carbon and 
metal (i.e. carbon 
steel, stainless steel, 


copper, aluminum) 


Ceramics, metals and 
carbon 


Metal 


Chemical stoneware 


and porcelain 


Chemical stoneware 


and porcelain 


Metals 


Polyethylene 


. . RANDOM PACKED TOWERS 


po Log pressure drop, Ap 


Increasing 
liquid rate 









Zone of constant 
hold-up and % free 
space 





4 


Log gas flow,G 


Characteristic pressure drop in packed towers with two- 
phase flow. Loading points appear at lower boundary of 


loading zone. Upper boundary shows flooding points. 


Characteristics and Uses of Dumped Packings 


Special Features 


Outside diameter of ring is 
equal to ring height. Material 
permitting, packing is extruded. 


A raschig ring with an addi- 
tional web in center. 


A raschig ring with portions of 
sides deformed inward. 


Hyperbolic parabaloid shape, 
requiring dry pressing manv- 
facturing methods. 


Torus shape, lénding itself well 
to protrusion manufacturing 
methods. 


A part-ring shape, carrying 


protruded holes. 


A helix joined on ends to form 
a doughnut. 


Predominant Use 


Used in gas absorption, dis- 
tillation, liquid-liquid extraction, 
on commercial as well as labora- 
tory scale. 


Same as raschig rings. Capacity 
data and pressure drops possibly 
somewhat higher than those of 
raschig rings. 


Per- 
to 


Absorption and distillation. 
formance possibly superior 
raschig rings. 


Same as raschig rings, but usually 
will yield somewhat improved 
capacity data and pressure drops. 


Same as raschig rings. Of a 
ceramic dumped-type packings’ 
they give highest capacity data 
and lowest pressure drops. 


Principally used in laboratory or 
bench scale distillation columns. 


High voidage packing, said to 
function on interstitial holdup. 









Super flooding region 


Loading Zone 
(unstable condition) 





RANDOM PACKED TOWERS .. . 


Wet Packing Permits Even Flow 


Liquid flow 








_Ory pocked 











Same amount of 
raschig rings... { 


Liquid flow 























Wet packed | 














Fig.4 





Conical contours result when raschig rings are dry-packed, direct liquid flow to 
wall. Increase in voids is obtained by wet-packing the same amount of rings. 


cases, (5) liquid redistributors. 
Also required are gas and liquid 
pumping equipment, sometimes 
spray eliminators and of course a 
tower foundation. All of these items 
must be considered in the design 
and the economics of the system. 

Packings—The packing is by far 
the most important component of 
the system. The efficiency of the 
packing with respect to both HTU 
and flow capacity determines to a 
significant extent the over-all size 
of the tower. It may also determine 
the type of gas pumping equipment. 
The economics of the installation is 
therefore intimately tied up with 
packing choice. 

Packings are either dumped or 
stacked into towers. In general, 
rings of less than 2-in. nominal 
size are always dumped. The 2-in. 
size ring is infrequently stacked, 
and the 3-in. size more frequently. 
Rings above this dimension are al- 
ways stacked. Also, there are spe- 
cial types of rings and grids that 
are always stacked. The question 
of whether to dump or stack pack- 
ing is inherently associated with 
the gas quantity to be handled. 
When very large gas quantities are 
handled pressure drops must be low. 
Then stacked packings are indi- 
cated. However, stacked packings 
will lead to low capacity data, so a 
check on tower height should be 
made. 

Although many different types of 
packings have been suggested over 
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the years, relatively few have been 
developed for industrial applica- 
tions. Broadly speaking, the chemi- 
cal process industries have limited 
their consideration mainly to cer- 
tain types of rings and saddles, a 
few special types of metallic pack- 
ings of definite design and a few 
grids. The table gives a quick sur- 
vey of dumped-type packings. 

The earliest packings used in the 
process industries were irregularly 
shaped bodies of inert rock or coke. 


Although these materials were in- 
expensive, experience has indicated 
that process costs were high with 
them, as reflected by high pressure 
drops, non-reproducible conditions, 
and contamination of process 
streams. This has led to the de- 
velopment of the specially shaped 
bodies indicated in the table. Ce- 
ramic packings may be manufac- 
tured by either dry pressing or 
extrusion methods. The latter are 
preferable as far as quality and re- 
sulting density of the construction 
material is concerned. Furthermore, 
extrusion is also more economical 
than dry pressing. 


Preparing the Bed 


In a dumped packing installation 
special attention must be given to 
the method of preparing the bed. 
Excessive breakage of the ceramic 
material is avoided by packing the 
towers “wet.” This is done by fill- 
ing the tower to about 60% of its 
height with water and allowing the 
packing pieces to tumble through 
the water column and thus come to 
rest in a random arrangement. The 
wet-packing method will invariably 
produce a column of higher porosity 
than a careful dry packing pro- 
cedure. Thus a column packed wet 
with 1-in. Raschig rings may have 
a voidage of 75%, while the same 
column packed dry may exhibit only 
70% or less free space. 

Just how significantly this differ- 





Raschig rings form shallow heap when supporting cylinder is removed. 
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ence will affect pressure drop may 
be estimated from the _ relation 
aspx (1—e)/e’, for turbulent flow. 
Thus, considering the above values 
of the voidage e, a decrease in free 
space from 75 to 70% will increase 
the pressure drop by about 48% if 
we assume the tower is not (or only 
relatively little) liquid irrigated. 
In time, the packing will settle in 
the shell, hence the pressure drop 
will increase. 

Although this later pressure drop 
increase is generally not desirable, 
wet packing with rings does yield 
another important advantage. Un- 
less special precautions are followed 
in dry-packed beds, the rings will 
assemble along a certain pattern as 
indicated in Fig. 4. This pattern 
is to be avoided if at all possible in 
order to preclude the tendency of 
flow towards the wall. The wet- 
packing method results in a more 
random packing pattern in which 
the strata are nearly horizontal as 
shown in Fig. 4. 

The settling of packing in the 
tower may become a serious matter 
if the unit is periodically subjected 
to temperature changes. This may 
well occur during regular operating 
cycles as a consequence of start-ups 
and shut-downs. Under such vary- 
ing thermal conditions the tower 
shell may expand sufficiently to per- 
mit substantial settling of the pack- 
ing. Thereafter, upon cooling, the 
shell will recontract giving rise to 
internal breakage of the packing. 


. RANDOM PACKED TOWERS 


[ Log pressure drop, Ap 
Liquid Rate Governs Pressure Drop 


a“ 


> 


> static 
liquid 
head 








Higher Lower 
liquid liquid 
rate rate 


Log gas flow, G 





Permanent 






| 
! 
l 
| 
| Non-irrigated 
| plates, 
j slope = 2.0 
I, 
a Fig.5 





Temporary liquid head forms at point a for the lower liquid rate and gas rate G,. 
At higher liquid rate a permanent static liquid head is established. 


Rings are particularly susceptible 
to this difficulty because individual 
ring elements have no mutual inter- 
locking characteristics. For this 
reason they do not generally yield 
very stable columns. 

This point is particularly well 
shown below where a column of 
l-in. Raschig rings (left view) was 
placed in a bottomless glass cylin- 
der, resting on the floor. As would 
be expected, after the cylinder was 
slowly and carefully raised, the 





Under the same conditions Intalox saddles result in steeper pile. 
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rings rolled all over, yielding only 
a very shallow heap. For compari- 
son the same experiment when car- 
ried out with 1-in. Intalox saddles 
(right) yielded a much steeper pile. 
This simple experiment demon- 
strates the relative extent of shift- 
ing that may be expected in towers. 
Obviously, the more stable saddle- 
packed column assures better opera- 
tional reproducibility. 


Packing Supports 


The function of the packing sup- 
port is to hold the packing in place. 
Also, packing-support plates must 
provide sufficient free space under 
actual operating conditions to per- 
mit unrestricted countercurrent ex- 
change of gas and liquid. Conven- 
tional flat-plate supports of up to 
50% free space will frequently lead 
to difficulties, because the adjacent 
first layer of packing may obstruct 
the ports. Since flat ceramic plates 
of more than 50% free space may 
not be considered strong enough to 
support heights of packing fre- 
quently used in commercial towers, 
special developments are required. 
In the past—where metal construc- 
tion has been permissible—steel 
grids with large openings have 
been employed, carrying an initial 
few layers of a larger size cross- 
partition rings, to support the 
dumped packing proper. 

Considering the mechanism of 
gas-liquid flow that is met with 
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RANDOM PACKED TOWERS .. . 


Weirs Prevent Liquid Buildup 

















| 


Weir-type plates produce low pressure drop and show no flow disturbance. Also 
separate passage for gas and liquid flow prevent bottom flooding. 


support plates (Fig. 5), and where 
simultaneous’ gas-liquid passage 
must occur through the same open- 
ings, a special construction called 
the Weir-type plate (Fig. 6) was 
developed. Its functioning as indi- 
cated in the sketch is such that it 
provides for gas and liquid counter- 
current passage via separate paths. 
Thus the liquid leaves essentially 
through the openings in the base 
and the gas phase is distributed 
evenly by way of the risers. Cer- 
tain fluid rates using conventional 
plates may cause excessive local 
pressure drops and possibly bottom 
flooding. For the same flow rates 
using Weir-type plates, merely a 
fraction of the pressure drop occurs 
and there is no indication of any 
flow disturbance. The pressure drop 
through Weir-type plates is in fact 
so low that it may for all practical 
purposes be neglected in tower de- 
sign calculations. 


Liquid Distributors 


Performance and efficiency of 
packed towers may depend mark- 
edly on the choice and design of 
liquid distributors. This is particu- 
larly true when the irrigation rate 
to the tower is small, say below 
1,000 lb./(sq. ft., hr.). For larger 
liquid flow rates the problem is less 
severe. Liquid distributors operate 
generally more satisfactorily with 
large than with small flows. Also, 
at larger liquid flow rates, the pack- 
ings are more readily wetted and 
the uppermost zone of a dumped 
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packing in the tower can be counted 
on to act as its own distributor for 
the lower packing region. 

In general, we may state that the 
satisfactory operation of liquid dis- 
tributors is somewhat limited by 
definite flow rates. Considering a 
central pipe and feeder system, 
where individual liquid streams 
pass through small orifices, it is 
obvious that the openings on the 
outer periphery of the feeder sys- 
tem will function only for a certain 
minimum liquid rate. At maximum 
flow, there is no limitation from the 
point of view of the number and 
location of orifices. However, ex- 
cessive pressure drops through the 
orifices will set the limit. Distribu- 
tors of this type require liquid 
strainers ahead of the orifices. 
Pressure drops through this type 
of distributor may be estimated by 
using standard orifice correlations. 

Overflow-type distributors are 
more commonly used than pipe 
feeder systems. Their operation is 
less dependent on a definite liquid 
range. Also, they are less sus- 
ceptible to interruptions due to de- 
posits. The number of streams per 
unit of tower cross-section is of 
course dependent on the liquid flow 
rate, the type of packing and also 
the packed height. It has been 
found that between one and three 
streams per square foot of tower 
cross-section are satisfactory for 
most applications. Special arrange- 
ments are frequently required in 
fractionating columns where rela- 
tively small amounts of reflux have 


to be returned. In the case of gag 
passage it is desirable to provide 
separate gas chimneys. Better still, 
the gas may be allowed to pass © 
through the annular space when © 
distributor plates of diameters 
smaller than the tower diameter are | 
used. 

In addition to the overflow-type ~ 
of distributor, there are other simi- 
lar designs where the overflow to 
the packing occurs through sgpe- 
cially designed patterns. These are 
most frequently employed with spe- 
cial grid-type packing and may be 
briefly considered later. 

Packed columns are usually built 
in individual sections, varying from 
as low as 5 ft. to perhaps 20 ft., or 
more. The chief reason for section- | 
ing the column is the desire to re- © 
distribute the liquid in the packing 7 
and thus to maintain a high level © 


of packing performance. Usually it 7 
is not satisfactory to interrupt a © 


packed column by an ordinary pack- — 
ing support. The packing support — 
may have many openings blocked 
by packing—and thus inactive—so 
it cannot be expected to act as a 
liquid distributor as well. If an 
ordinary packing support is used, 
it must be followed up by an over- 
flow type distributor. This com- 
bination will render a substantial 
portion of the shell inactive as far 
as packing holding function is con- 
cerned. Hence, it is advisable to 
eliminate this combination, instead 
using a Weir-type support plate. 
This device also operates very satis- 
factorily as a redistributor. Fur- © 
thermore, the combined cost of | 
packing support and redistributor — 
will most likely exceed the cost of © 
the Weir-type plate. 





COMING 

Next month, the series presents 
correlations of gas-liquid flow in 
packed towers. A modified Kozeny- 
Carman equation enables you to 
predict the pressure drop in non- 
irrigated systems. Empirical relations 
are explained and equations for 
use with irrigated towers given. 

Comparison of the effective void- 
age and surface area utilization of 
various packings is developed. Addi- 
tional relations are given on liquid 
holdup and flooding. Limitations of 
the empirical values are also ex- 
plained by the author. 











February 1957—CuemicaL ENGINEERING 








Look how easy it is 
: ) | : to replace the shaft seal 














Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 128-f Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


CO fluid mixing specialists 
RING 


anal Mixing fluids under pressure or vacuum? Want the 
ters savings of leakproof sealing of tank contents—plus 
are easy seal replacement? 

You get them—when you mix with LIGHTNIN 
type pa equipped with LIGHTNIN rotary mechanical 
aa seals. 
7a This LIGHTNIN seal is a one-piece cartridge as- 
spe- sembly. Anyone who can handle a wrench can un- 
a bolt it from the mixer shaft, and bolt in a replace- 

: \ ment seal cartridge, in minutes. 
spe 8 No need to dismantle the mixer or remove it from 
y be ie ae - the tank. No need to realign the mixer shaft. No 
; i" “| need for special skill or experience. No long shut- 
built oo — ” 7" ™ downs for seal replacement—you’re back in oper- 
‘rom Rene ' ation fast. 
y OFS How seal cuts costs 
Lion 4 ; You get all these basic advantages of rotary mechan- 
Kiel — ical sealing, too: 
ol P 1. The LIGHTNIN seal positively stops leakage of tank 
ly if 3 liquids, vapors, gases. 
pt a i 2. It runs for years without adjustment—entirely 
ack- : eliminates costly stuffing-box maintenance. 
port { . It helps you cut unproductive downtime to the 
cked % minimum. Users report savings running into 
—go —_ many thousands of dollars a year. 
as a ban . You can get LIGHTNIN Mixers with seal assemblies 
f an ee for a full range of applications, pressures, and tem- 
ised, . ey peratures. There’s a choice of efficient automatic 
ver- ' systems for seal lubrication. You can always get 
com- ' : replacement seal assemblies from Mrxco factory 
ntial — " stocks, on short notice. Rapid seal repair service, too. 
_ far a +h Your LIGHTNIN Mixer representative will gladly 
con- vi : bor a: show you how these easy-to-replace seals can cut 
e to LAr - your fluid mixing costs. You'll find him listed in 
tead = = fe Chemical Engineering Catalog. Or write us direct. 
late. , | 
atis- 
Fur- 
; Of 
utor 
t of 
its 
in 
y- 
to SEAL CARTRIDGE unbolts from 
i mixer mounting flange, lifts out of 
tank, 
m K Se 3 
a ing 3 : aa > 2. ENTIRE CARTRIDGE is removed 3. NEW SEAL CARTRIDGE is bolted in 
: ' een og in one piece by unbolting two place, mixer returned to operating 
4. couplings. position. Shaft alignment is built-in. 
of eoeoeeeee#ee#ee35eeeeeee#ee#ee#ee»teeeeketeeeee ee @ @ 
fi. © [J Quick! Send us the cost-cutting facts on LIGHTNIN Rotary Mechanical Seals— 
id b ® ® ® 8 Bulletin B-111. We'd also like catalog information on these LIGHTNIN Mixers: 
of lohfnin ® [FJ B-102—Top or bottom en- [[] B-104—Side entering: 1 to [[] B-109—Condensed catalog 
e tering; turbine, paddle, and 25 HP showing all types 
X- e 2 propeller types: 1 to 500 HP (1) B-108—Portable: % to3 HP 
| /; (2) B-103—Top entering pro- [[] B-112 Laboratory and [] B-107—Data sheet for fig- 
a! / Ai CSS. e peller type: 4 to 3 HP small-batch production types uring mixer requirements 
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Flow Diagram Helps Calculate x-y Curve From Boiling Points... 
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How to Stretch Your Equilibrium Data—Il 


Can you use a 


measurements? 


new approach to vapor-liquid equilibrium 
Try this method based on boiling points. 


JAMES O. OSBURN, State University of Iowa, Iowa City, Ia* 


i LAST month’s CE Refresher we showed how the 
van Laar equations are used to extend vapor- 
liquid equilibrium data (Chem. Eng., Jan. 1957, 
p. 242). 

This month we’ll show some more uses for ther- 
modynamics in vapor-liquid equilibrium. First, a 
new way of taking data. Then, a method for testing 
data to see if they are self consistent. And finally, 
we'll end this two-part section with some other 
equations which are sometimes better than the 
van Laar. 


Equilibrium from Temperature Measurements 


It isn’t easy to get accurate w-y data. There’s a 
serious difficulty in getting a vapor sample that is 
e Chem. Eng., Nov. 


*To meet your author 1956, p. 415. 


270 


truly in equilibrium with the liquid. Another diff- 
culty arises in measuring the vapor composition 
accurately. 

A temperature measurement, say a boiling point, 
is easier to make, and is more precise than a meas- 
urement of vapor composition. Because of this, the 
method we are going to describe for calculating x-y 
data from boiling points might prove to be more 
convenient than measuring the x-y data directly by 
conventional methods. 

The boiling-point method works because pure sub- 
stances obey Raoult’s law: that is, when a, ap- 
proaches 1.0, y, approaches 1.0. Let’s stretch the 
point and assume that for mixtures of A and B that 
contain a large percentage of A, ys is equal to 1.0. 
When we extrapolate back to x, = 1.0, this assump- 
tion becomes exact. For these solutions we find 
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“What is your processing problem?” 








(iatomialic Tube Type 


“perhaps the Vo 





maleic 
anhydride 


lead acetate 
Paraffin wax 










fi have a pr ie problem, 
Sautomatic 
Tube-Type Molding Machine will 
provide the afswer because it will 
form and size any liquid that wil! 
solidify when cooled, and will dis- 


charge by gravity upon heating. 












Now in use by major chemical 
companies, these units have achieved 
tremendous savings in labor while 
producing a more uniform product. 
Also, since the process involves 
“freezing” or solidifying the 
substance while it circulates through 
tubes, the quality of the product 

is often superior to that of the 
original charge. 


The wide range of uses to which 
Vogt Tube-Type Molding Machines 
have been adapted indicates their 
definite value in the chemical 
processing field. Adaptation 
possibilities are virtually unlimited 
and you may request detailed 
technical information from our 
engineers without obligation. 


Address Dept. 24A-RIC 


MOLDING MACHINE 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 
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that we can write the following set of equations: 
pa= ya Pata (1) 
Pa=at—pa=ar— yaPara (2) 

We define y, by the equation 
ys = Pa/Pexe (3) 

Now we use Eq. (2) for p,;: 


w— ya Pata 
7B = 2 (4) 


Pere 


Since y, is assumed to be 1.0, for solutions that are 
rich in A, 
m= Pata 
YB = a ot 
(As x4 — 1.0) Pare 


(5) 


Likewise for compositions high in B, we can write 
this equation: 


= Pare (6) 


(As ta-> 1.0) Pa TA 
When we know the boiling points of several mix- 
tures, we can use Eqs. (5) and (6) to calculate the 
x-y curve. To illustrate this, let’s take a couple of 
hypothetical substances A and B, for which we have 
vapor pressure data. 
We make up several mixtures of A and B and 
measure the boiling points of each mixture. Then, 
we plot boiling point vs. liquid composition as shown 


Values Calculated from Boiling Points 


LA ZB r Ps Pp 
0.05 0.95 362 1,044 697 
0.10 0.90 361 1,007 654 
0.15 0.85 360.1 976 619 
0.85 0.15 353.4 771 404 
0.90 0.10 353 .2 765 402 
0.95 0.05 353.1 762 400 

xB Ppxe ax — Pgrp YB log yr 
0.95 662 98 1.877 0.27346 
0.90 589 171 1.698 0.22994 
0.85 526 234 1.598 0.20358 

TA Paczta 2. Piva YA log ya 
0.95 724 36 1.800 0.25527 
0.90 689 71 1.766 0.24700 
0.85 655 105 1.733 0.23880 


By extrapolation: C4 = 0.32 and Cz = 0.264 


on the flow diagrams above. Now we're ready to 
calculate the x-y diagram. 


These Steps Lead to the Flow Diagram 


Here are the calculation steps that are shown in 
the composite diagrams above: 
1. In the region near 2, = 1.0, we take values of 


February 1957—Cuemicat ENGINEERING 





Vind 


tt 


Cu 





facts you should know 
about dryers... 


HOW TO BENEFIT THROUGH 
USE OF A STEAM TUBE DRYER 


For over 55 years, Louisville Dryers have 





the material being dried and on the 





small steam generators (and higher 





— been solving industry’s drying problems dryer itself. Another advantage is in large boiler plants), you get an 
and effecting marked economies. This that there is no furnace refractory overall efficiency close to 70%. This 
experience can often be applied to r0- maintenance. Still another advan- compares with indirect fire dryers 
id | benefits j PP if p tage is quick ‘“‘warm up” and “‘cool which develop an efficiency seldom 
vide unusual Denellts In Specitic Cases, —oFF?, In many cases where the drying higher than 50% and generally less. 
possibly yours, for example . . . operation is intermittent, there isno @, Does material insulate the tubes 
Q. Since avoiding dust loss and con- need to shut off the steam supply or by sticking to them or by clogging the 
tamination by furnace gases indicates stop rotation when the wet material spaces between tubes? 
the choice of an indirect heat rotary feed is interrupted since steamiscon- Very few materials have this tend- 
dryer for my material, what type of densed in quantity only when wet ency to any serious extent and most 
indirect dryer would you recommend? ‘material is fed. of these, when properly conditioned 
A. Unless there are abnormal condi- Q. Isn’t steam supposed to be an ex- before feeding, handle without diffi- 
tions, we would recommend a steam pensive drying medium? culty. For the balance, no dryer 
tube dryer, especially if the material A. That depends on how the steam using heated surfaces for heating the 
is heat sensitive. . f material is a proper application. 

is used. It is true that a low overall 

Q. What advantages does the steam efficiency results (often as low as Q- How can I be sure a Steam Tube 
tube dryer offer in comparison with 25%) when steam is used to heat air Dryer will handle and dry my material 
indirect fire types? for low temperature drying. How-  atisfactorily? 

A. There are many advantages. One_ ever, the Louisville Steam Tube A. The General American dryer pilot 
is ease of operation and low mainte- Dryer normally utilizes 85% or more plant is at your service. No charge 
nance costs due to the definite of the available heat in the steam. for routine tests and demonstrations. 
moderate temperature (established By combining this with a reasonable No obligation, either. Write for 
by steam pressure) imposed on both minimum efficiency of 80% inmodern _ test date. 

» 

LOUISVILLE DRYING MACHINERY UNIT 

GENERAL AMERICAN TRANSPORTATION CORPORATION 
, Dryer General Sales Office: 189 So. Fourth Street, Louisville 2, Kentucky 

Eastern Sales Office: 3830 Madison Avenue, New York 17, New York 
f In Canada: Canadian Locomotive Company, Ltd., Kingston, Ontario, Canada 


General Offices: 135 S. La Salle Street, Chicago 90, Illinois 
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Vapor-Liquid Equilibrium Calculated from Boiling Points 


[: Cara | [ \ Cz al 

CA CB Cx te Cara VA YB Ji Ps Pe Piva ya Petnys 7 YA 

0.1 0.9 1.287 71.183 1.773 1.012 361 1,007 654 178.5 596 774 0.288 - 
0.3 0.7 2.307 8.567 1.376 1.072 357.8 902 540 372 405 777~=—s 0.505 i 
0.5 0.5 4.893 3.306 1.163 1.202 355.7 838 473 487 285 772 0.630 i? 
0:3 20.3 14.710 1.831 1.051 1.394 354.1 790 426 582 178 760 0.766 a 
0.9 6.1 145.82 1.189 1.003 1.668 353.2 765 402 690 67 75¢ «60.91 r 
0 i: Sure @, | hee DeOW OMEN etc! cen) ta | eee Ml Se, Y Pine soe 4 
PM slau © a ddibataves 1.00 Lo ees en sonar «Sart ; 





x, and calculate the corresponding values of ys, by 
using Eq. (5). 

2. For points near «, =: 
using Eq. (6). 

3. Next, we plot log y, and log y, against values 
of 2%. 

4. Then we extrapolate y, to 2, = 0; extrapolate 
ye to x, = 1.0. The intercepts give the values of 
C, and C, in the van Laar equation. 


0, we calculate y, by 


Ga = log YA ;Ce = log YB 
(As x4 — 0) (As xz > 0) 

5. Using these values of C, and C;, we calculate 
the y-% curve as explained in last month’s install- 
ment (Chem. Eng., Jan. 1957, p. 242). 

6. From here on, we proceed as described last. 
month to find y for various values of x. Since we 
already know the boiling points, a trial-and-error 
solution is not necessary. 

The calculations outlined in these steps are shown 
in the tables on the preceding page and above. 


How Accurate Are Our Calculations? 


The calculated total pressure in our illustrative 
example is about 2% high over part of the range. 
We could reduce this error by refining the calcu- 
lation. 

Instead of assuming that y, = 1.0 for high con- 
centrations of A, we could use the first approxi- 
mation values of C, and C; to calculate y,. Likewise, 
for the low-x, region, we could calculate y;. Then, 
instead of Eqs. (5) and (6) we could use Eq. (4) 
with a similar equation written for ya. 





Nomenclature (Consistent Units) 


However, unless the deviations from ideal be- 
havior are very great, we don’t need to go through 
this correction process. 


It Depends on the Assumptions 


The accuracy of this method of calculating «-y 
data depends on the assumptions involved in the use 
of the van Laar equations. The method should be 
most useful for close-boiling mixtures. If you make 
a small error in measuring the vapor concentration 
of these, you have made a large error in relative 
volatility. 

For some substances, different authors cannot 
even agree as to which substance is the more 
volatile. 

By measuring the boiling points very accurately, 
and calculating the w-y data as described, you should 
be able to get data for such systems which are more 
reliable than you could obtain from an equilibrium 
still. 


How Good Are Your Data? 


Up to now we’ve been discussing ways of getting 
along when we don’t have enough vapor-liquid equi- 
librium data. We face another question when we 
have data of questionable accuracy. 

Perhaps we have found some equilibrium data in 
the literature; or perhaps we have taken the data 
ourselves and aren’t sure we really had equilibrium. 
Is there any way we can get reassurance that the 
data are O.K.? 

There isn’t any calculation we can make to prove 
that our data are accurate. However, we can show 
that they are self consistent from the standpoint 
of thermodynamics. If they pass this test, our con- 


A,B Pure substances in equilibrium fid i: th kn ateieidiiiiemel 
B,C,D,E Constants in the Redlich-Kister-Turnquist ence In wiem 15 strenguencd. 
equations 
Cs Constant in the van Laar equation, limit of Thermodynamic Tests of Data 
ya aS X4 Nears zero 
Ce Constant in the van Laar equation, limit of Starting with the Gibbs-Duhem equation, Redlich 
‘Ye a8 Xe hears zero and Kister [Ind. & Eng. Chem., 40, p. 345 (1948) | 
Differential operator ; derived this equation to test vapor-liquid equilib- 
Mz, Ms Constants in the Margules equation rium data: 


Pp Partial] pressure of 

r Vapor pressure of the pure substance indi- 
cated by the subscript 

T Absolute temperature 

x Mole fraction in the liquid phase 

y Mole fraction in the vapor phase 

Y Activity coefficient 

T Total pressure 


1 
/ log" dx = 0 (7) 
0 72 


According to this equation, a plot of log (y:/y2) 
against x, would have an area above the « axis equal 
to that below. 

Also, since log (y:/y.) is equal to log y, minus log 
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There’s 


pump selection 
from Allis-Chalmers 


Uae 





“Sec : em, 








You specify 
the materials in 
Allis-Chalmers 


Frame-Mounted 


Pumps 


Here’s a pump that’s built exactly right to handle 
your problems of temperature, corrosion and con- 
tamination. Reason: You specify the materials that 
go into your Allis-Chalmers pump. 

Parts are available in almost every material used 
in pump construction — iron, bronze, stainless steel, 
high nickel alloys and others. In addition, you pick 
the sealing arrangement and specify direct coupling 
or V-belt drive. 


A-5301 


Handling corrosive liquids is the job of this A-C 


pump driven by an Allis-Chalmers 10-hp motor. 





Frame-mounted pumps, either grease or oil lubri- 
cated, are available with heads to 400 ft, capacities to 
3500 gpm, temperatures to 550 F 


Lower cost per gallon pumped results from the custom 
design of Allis-Chalmers pumps—and they’re priced wel! 
below “‘special’’ chemical and refinery pumps. Next time 
you need pumping equipment, talk with an A-C pum} 
specialist. Contact your nearest A-C office, or write Allis. 
Chalmers, General Products’ Division, Milwaukee 1, Wis 


ALLIS-CHALMERS 
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Thermodynamics Tests Your Dato 
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ye, if we plot log y, and log ys, against x, we find 
that the area between curves on one side of the 
intersection should equal that on the other side, as 
shown in Fig. 2 above. 

We may get any of several different kinds of 
curves when we test our data in this manner. We 
have shown three different possibilities on Fig. 3. 

First, if the mixture is ideal, both y, and yz; are 
1.0, and log (ys/ys) is zero for all values of x. If 
the substances form a symmetrical solution, so that 
the van Laar constants C, and C, are equal, then 
we will get a straight line. The slope of this line 
will be equal to —2C,. 

If C, does not equal C;, the substances are said 
to be “unsymmetrical” and a curved line results. 
The y intercept is C, when x, = 0; and C, when 
2%, = 1.0. However, the equality of areas is still 
maintained. 


Use These Steps to Test Your Data 


Let’s list the steps for testing data by the method 
we have just described. We have prepared a flow 


diagram for this calculation and it appears as Fig. 4 
on the next page. Here are the steps: 

1. The data will consist of z-y values and corre- 
sponding temperatures for each point. Choose a 
value of x and find the vapor pressures of the pure 
components at the equilibrium temperature. 

2. Calculate y, and yz. 

ya = ya/Para (8) 
ys = ys/Petp (9) 

3. Calculate the log of (ys/yz). 

4. Repeat the calculations for other points and 
plot log (ys/ys) VS. Va. 

5. Draw the best line which fits these points. 
Measure the area between the curve and the x axis 
which lies above that axis; and the area that lies 
below that axis. 

If these areas are equal, the data are consistent 
and we have increased confidence in them. If not, 
something is wrorz. 

However, we can’t tell exactly what is wrong. 
Maybe we didn’t have true equilibrium. Or maybe 
the x-y data are all right, but the error was in the 
temperature measurement. 


Some Other Equations for Equilibrium 


Useful as they are, the van Laar equations cannot 
always be made to correspond perfectly to vapor- 
liquid equilibrium data. Other equations have been 
used to overcome some of their shortcomings on 
this account. 

The Margules equations are very similar in form 
to the van Laar. The Margules equations are written 
in this form: 

log ya = (2Mz — Ma) xp? +2(Ma+ Mz) x3* (10) 
log YB = (2 Ma = Mz) ra + 2(Me — Ma) xp? (11) 





M, = —@3— 2a) log ya , 2log ya (12) 
rR LA 
_ (ta — 5B) log YB 2 log va 
Mz =- me + om (13) 


You can use these equations in pretty much the 
same way as you would use the van Laar equations. 
The Margules equations would give a better fit if 
there were a maximum or minimum in the y—2z 
curve. 

For very unsymmetrical systems, the van Laar 
equations fit the data better. 

Redlich, Kister and Turnquist [Chem. Eng. Prog- 
ress Symposium Series No. 2, 48, p. 49 (1952) ] de- 
rived a set of equations with more coefficients. 
Because of the greater number of coefficients, the 
equations can be made to fit the data more closely 
than either the van Laar or the Margules equations 
can. 

Of course, you do more work in using them, too. 
These are the Redlich-Kistler-Turnquist equations: 
log ya = 23°[B + C(8r4 — rp) + 

D(xa — Xp) (544 — 2B) + 
E(ta — xp)" (724 — Xp) 


-] (14) 


log a = [B(— za + 22) + CO axe — 1) + 
D(ta — Zp) (8ta 28 — 1) + 
E(za — Xp)? (10razy—1) + .. |] (15) 


For a solution that is nearly perfect, C, D and E 
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COMPLETE LINE 


SAFETY 


to meet the 


SWITCHES 


NEW NEMA 


STANDARDS 


e The table below shows Square D 
switches meeting new industry specifi- 


cations. Notice how they clarify conflict- 
ing features which existed under old 


designations. Notice, too, that they es- 
tablish a new, heavy-duty industrial 


switch, Type HD. 


One important thing which remains 
unchanged is the DESIGN LEADERSHIP 


which has made SQUARE 


SWITCHES an overwhelming FIRST 


D SAFETY 


choice in the petroleum and chemical 
industries for more than fifty years. __ 


DESCRIPTION 





HEAVY DUTY 
New 





TYPE HD* 
*Available in NEMA 12, NEMA 4, 5, 7 and 9 Enclosures 


ia) 


oe ae | 


NORMAL DUTY 
formerly Types H, S, or A 





TYPE ND 







LIGHT DUTY 
formerly Types D or G 





TYPE LD 
































Rating-Ampere 30—600 30—1200 
Voltage 250 or 600V AC, DC 250 or 600V AC, DC 250V AC 
NEMA 12 -« Industrial Use 
(Gasketed) 
NEMA 4 & 5 + Water-tight & NEMA 1 « General Purpose NEMA 1 + General Purpose 
Enclosure Dust-tight a oad 
NEMA 7 « Explosion-resisting NEMA 3R « Raintight NEMA 3R -« Raintight 
Class |—Group D 
NEMA 9 « Explosion-resisting 
Horsepower NEC Fuse Ratings NEC Fuse Rating , 
Rating Dual-Element Fuse Ratings Dual-Element Fuse Ratings NEC Fuse Rating 
Operating Quick-Make, Quick-Break Quick-Make, Quick-Break Positive Make, Positive Break 
Mechanism Independent of Handle Independent of Handle Spring Assisted 
Interlocked & Padlock Interlocked & Padlock 
Cover Attachment Attachment Padlock Attachment 
eo Extra-Heavy Silver Silver 
Endurance Maximum Endurance Exceeds UL Standards Meets UL Standards 
Far Exceeds UL Standards 








now...EC&M propucts ARE A PART OF THE SQUARE D LINE! 


SQUARE J) COMPANY 
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Calculation Flow Diagram Tests x-y Data for Consistency 
| 
TYp 
7A” Py xa 
Yp > 
> 7a” Pa xg 
% Xp | 
+0.20 X This area should 
equal this area 
1,000 F / i 
n 
log —— fe) 
og i. SY 
Pa, A 
Ps ‘ 
mm. Hg -0.20 - 
° 50 rs 100 0 Xa 














are all zero. For those which deviate somewhat 
more, C will have a value, and so on. 

For extremely imperfect mixtures, all four coeffi- 
cients are needed. 


Next Month: Three-Component Equilibrium 


So far we have limited our discussion to two com- 
ponents. Muck of the time the mixtures you have 


to process contain three or more substances that 
contribute to equilibrium. 

Next month, we’re going to take up some of the 
problems which arise from the presence of extra 
components, in a new series on three-component 
vapor-liquid equilibrium. 

After three-component vapor-liquid equilibrium 
we'll turn our attention to liquid-liquid equilibrium 
emphasizing design for three or more components. 





Need Reprints of This Series? 


You can now get reprints of the first ten sections of 
the CE Refresher series. Price 50¢ each. For fastest 
delivery just circle the numbers on your Reader Serv- 
ice cards inside the back cover. 


ee Reprint No. 42 
Compression-Expansion ........... Reprint No. 45 
Chemical Equilibrium ............. Reprint No. 49 











Homogeneous Kinetics ............ Reprint No. 57 
eS. ee Reprint No. 61 
Data’ (ntereretation: <s....5< 66/6064. 8 Reprint No. 66 
Simple Reactor Design............ Reprint No. 72 
Complex Reactor Design........... Reprint No. 75 
Catalytic Reactor Design........... Reprint No. 81] 
Reactor Design Problems........... Reprint No. 87 
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reduces delivery time by one year 


-New Jersey fabricator uses 





CFail NICKEL PLATED STEEL PLATES 


for caustic evaporator 

















@ Instead of waiting a year for hard-to-get, carbon steel plates give structural strength and 





expensive nickel, the L. Lawrence Company, 
Inc., of Newark, New Jersey used 34-inch steel 
plates with a .015-inch, Lectro-Clad nickel plat- 
ing in making a caustic evaporator for a large 
chemical company. Results—a completely suc- 
cessful evaporator... at lower cost... delivered 
a year sooner than expected... fabricated with 
standard procedures. 

The Lectro-Clad nickel plating on the inside 
surface of the evaporator does the same job as 
solid nickel or nickel-clad steel in protecting 
against discoloration and contamination... the 


durability. What’s more, you can expect plate 
delivery in six weeks when you order CF&l 
Lectro-Clad. 

If you use, or fabricate, heavy industrial 
equipment where product contamination is a 
problem, you can probably use CF&I Lectro- 
Clad to good advantage. For further details, 
write for the Lectro-Clad Technical Manual, 
Wickwire Spencer Steel Division, The Colorado 
Fuel and Iron Corporation, P. O. Box 1951, 
Wilmington, Delaware. 4372 


*NICKEL PLATED BY THE BART LECTRO-CLAD PROCESS 


Claymont Steel Products 


Products of Wickwire Spencer Steel Division ¢ The Colorado Fuel and Iron Corporation 





Albuquerque + Amarillo + Atlonta + Billings * Boise + Boston + Buffalo + Butte + Casper + Chicago + Denver + Detroit + El Paso + Ft. Worth 
Houston + Lincoln + Los Angeles +» New Orleans + New York + Oakland + Odessa + Oklahoma City + Philadelphia -» Phoenix + Portland (Ore. 
Pueblo + Salt Lake City » San Francisco * Seattle * Spokane + Tulsa + Wichita 
CF&l OFFICES IN CANADA: Toronto + Montreal 
CANADIAN REPRESENTATIVES AT: Calgary * Edmonton + Vancouver + Winnipeg 


OTHER CLAYMONT PRODUCTS 
Stainless-Clad Plates * Manhole Fittings and Covers * Large Diameter Welded Steel Pipe * Fabricated 
Steel Parts « Flanged and Dished Heads °« Alloy Steel Plates * High Strength Low Alloy Steel Plates 
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Pressure equalizing tube 








Airin-— 








Tube (1 )is 






i: ae vertical 
we: 
< 
Level of 
tatm.abs 
pressure 
© 


Mixing tee-~ 


% Winner of November Contest 
















™~-~To system 


Tube (2)is 
inclined ot 
~ angie @ 

from vertical 






—-Metering voive 


Ratio Feeder Gives Constant Delivery 


Constant head feeder for pilot plant or lab can be made of 


pipe or glass, will accurately ratio two or more liquids. 


G. A. Lessells 


Development Dept., Hydrocarbon Chemical Div., Olin Mathieson Chemical 


Corp., Bradenburg, Ky. 


Quite often the pilot plant en- 
gineer or researcher will be con- 
fronted with the necessity of 
feeding two liquids at a constant 
ratio and very low flow rates to 
a homogenous reaction system. 
Rotameters are generally used, 
but these are difficult to control 
when in the range of say, 1 
ml./min. of total flow. Controlled 
volume pumps may be the an- 
swer, if available, but their cost 
is usually high, and materials of 
construction may be a problem. 

A device which I have found 
useful can be made of either 
glass tubing or pipe, and can be 
readily set up to give constant- 
ratio metering using only one 
flow meter. Variations in total 
flow will not affect the ratio of 
the two feed streams. The sketch 
above is a diagram of this feed 
system which it will be noted 
also uses a commonly known 
technique for maintaining con- 
stant head on the system. 


282 


There is one vertical tube, and 
one tube which can be tipped 
through a range of angles from 
the vertical by use of a piece of 


Nomenclature 

A, Area of Tube (1) above area 

of air-bleed tube (annual 

area). 

Area of Tube (2) perpendic- 

ular to axis. 

hy Height of liquid in Tube (1) 
between mixing tee and point 
of 1 atm. abs. pressure. 

HA, Height of liquid above point 
of 1 atm. abs. pressure. 

he Height of liquid in Tube (2) 
between mixing tee and point 
of 1 atm. abs. pressure. 

H. Height of liquid above point 
of 1 atm. abs. pressure. 

pr Density of liquid in Tube (1). 

pa Density of liquid in Tube (2). 

0 Angle of inclination of Tube 
(2) to vertical. 





flexible rubber or plastic tubing. 
If corrosion is a problem, Pyrex 
glass pipe joints or ball-and- 
socket glass fittings may be used. 
The two tubes are filled, each 
with one of the two liquids to be 
fed, to heights which are in- 
versely proportional to their 
densities. The heads exerted in 
each tube will then be equal, and 
there will be no tendency for one 
liquid to rise in the other tube. 

After filling the tubes are 
stoppered, then joined together 
by a section of tubing to equalize 
pressure in the air space. Tube 
(1) is provided with an air inlet 
tube extending below the liquid 





% Winner of December Cont 


est—Harlan How 


“Use an Orifice to Control Heat Transfer.”’ 


How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
cash each month to the author of 
the best short article received that 
month and accepted for the Plant 
Notebook. 

Each month’s winner will be an- 
nounced in the issue of the second 
following month, and published the 
third following month. 
$100 Annual Prize—At the end of 
each year the monthly winners will 
be rejudged and the year’s best 
winner awarded an additional $100. 


How to Enter Contest—Any reader 
(except McGraw-Hill employees) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable non-winning ar- 
ticles will be published at space 
rates ($10 min.). 

Articles may deal with plant or 
production “kinks,” or novel means 
of presenting useful data, of inter- 
est to chemical engineers. Address 
Plant Notebook Editor, Chemical 
Engineering, 330 West 42nd St., 
New York 36, N. Y. 
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EXPANSION JOINTS 


BUILT-IN 


CORROSION RESISTANCE 
Tak-jro(-mr-leleome) ei 


U.S. Rubber Expansion Joints insulate pipe lines 
against vibration, allow for expansion and contrac- 
tion—and resist corrosion from the outside as well 
as inside. 

These flexible pipe line connections resist attacks 
by acids, oils, chemicals, and abrasive materials. 
Even the flanges are rubber faced. And the continu- 
ous flexing of the rubber prevents scale from forming. 

More and more chemical processing plants are 


Mechanical Goods Division 


turning to U.S. Rubber Expansion Joints because 
they are not only corrosion resistant, but also ex- 
tremely durable. There are no moving parts to 
wear out. 

U.S. Rubber Expansion Joints are readily in- 
stalled on both new and old pipe systems. They are 
available, along with skilled engineering service, at 
any of the 28 “U. S.” District Sales Offices. Or write 
us at Rockefeller Center, New York 20, N. Y. 


side United States Rubber 
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surface. The liquids flow from 
the bottom of the tubes and meet 
in a narrow-bore mixing tee if 
the liquids are fairly close in 
densities. Liquids with widely 
differing densities may require 
better physical mixing such as in 
a small aspirator or a venturi. 

After mixing in the tee or 
other mixing device, the liquids 
pass on to be metered by some 
device such as a rotameter, ori- 
fice or calibrated metering valve. 
As air bleeds into Tube (1) and 
equalizes the air-space pressure 
in Tube (2), the liquids flow out 
under influence of the constant 
head of liquid from the mixing 
tee up to the lower end of the air 
bleed tube. This, of course, is 
always at 1 atm. abs. pressure. 
And the liquids flow out at a con- 
stant ratio, always maintaining 
total heights above the mixing 
tee in inverse proportion to the 
liquid densities. The adjustment 
in ratios is possible by varying 
the angle @ of Tube (2), which 
varies the length and hence the 
volume of the fluid in Tube (2) 
accordingly. 

The volumes of liquid in Tubes 
(1) and (2) above the point of 
1 atm. abs. pressure are given by 
the expressions: 

V, = Ai My, (1) 
72 = Ae H2/cos 0 (2) 

The heads exerted by each col- 
umn of liquid, H, and H., are 
equal since they are at atmos- 
pheric pressure at the lower 
ends of the columns. Therefore 
the following is true: H.p, = H.p, 
and H, = H,(p./p,). If we then 
divide V, by V. we get: V,/V. = 
A,H, cos 6/A.H.. Then, replacing 
H, by H.(p./p,) gives: V/V. = 
A,p, cos 6/A.p,, and solving for 
cos 8 we get 


Vi pr A» ‘ 
Vo p2 A, ; (3) 

We now have an expression 
for cos 6, and knowing the densi- 
ties of the two fluids, the vol- 
umetric ratio desired, and the 
areas of the tubes, we can calcu- 
late the correct angle at which 
to set Tube (2). 

As an example, suppose we 
wish to react an organic liquid 
of density 0.9 grams/ml. with an 
aqueous inorganic solution of 
density 1.2 grams/ml. in a mole 
ratio of 4:1, organic to inor- 
ganic. The molecular weight of 
the organic is 45, and the con- 


cos 6 = 


284 


centration of the inorganic is 
2.4 moles/liter. If we have avail- 
able some glass tubing with an 
annular area of 4 sq. cm. with a 
glass air-bleed tube inserted, and 
another tube of 10 sq. cm. cross- 
sectional area, at what angle 
should we incline the larger tube 
from the vertical? We will arbi- 
trarily place the organic liquid 
in Tube (1). 

Since we are interested in the 
ratio of feeds, not the amount, 
let us take as a basis 4 moles of 
organic liquid and 1 mole of in- 
organic. Then, 4 moles organic = 
(4-45) 09 —2200um). = 7° 
and 1 mole inorganic = 1,000/2.4 
eA (emi. = 34, 


Then, substituting in Eq. (3): 





cos 6 = — Vi pi As 
Vo po Ai 
12 
0.30 « 
a 2 
e e 15 
0.204 < 
3 4 £ 
a 4 3 
= 2 = 20 
3 0.10 oF 
= = —F 0.30 
> 0.084—— 25 
z a 0.25 = 
= 0.06 £ 30 
® ee 0.20 £ 
° 4 - 
0.04 3 35 
= vv 
0.0344 5 40 
2 & 45 
- @ 
0.02 + E 50 
3 
Key: 60 
Vyrhyrk 


a 


an 


o 


@ 


200 X0.9X10 _ 
SAAT SOLD SCH =~ Oa 


apd 6 = 26° from vertical. 
This 


system is_ obviously 


adaptable to feeding more than, 


two liquids. A similar derivation 
can be made for three or more 
components in an _ analogous 
manner. Materials are not lim- 
ited to glass, either. If the liq- 
uids handled are corrosive to 
glass, metal pipes may be used. 
In this case a valve is necessary 
in the liquid line between tubes. 
This would be closed during 
charging since no visual check 
could be made of the relative 
heights in the tubes. After being 
sure that the'column heights are 
correct, and hence the heads are 








balanced, this valve can _ be 
opened. 
20 
10 
8 
‘ s hy 
ty £ 6 ag 
$ fe — 4 
£ 2 Fe FE 
ay s 4 AE 2 
3 3 : as F 2 = 
> = og C 3 
5 zs a ‘J 
fa a gi a cf > 
a 7 0.8 2 
& Pa t- = 2 
J 4 S 0.6 & 
0.8 = ® 
Pi ee 40 
Pa 0.6 pO. 
04 E 
03— 3 0.2 
rae 
Key: FE 0.08 
L-hp- Vp “0.06 


Peripheral Overflow From Tanks 


D. S. Davis 


Professor of Engineering, University of Alabama, Tuscaloosa, Ala. 


In designing thickening tanks, 
one is faced with the problem of 
calculating rates of overflow at 
the perimeter where heads are 
extremely low. For water and 
dilute solutions, the following 
equations are recommended by 
Kammermeyer (Ind. Eng. Chem., 
36, 202, 1944): 
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V./L = H, — 0.0105 
(for H, < 0.03 ft.) 
and 
V2/L = 3.2 Hy 
(for H> from 0.03 to 1 ft.) 
Here V, and V. are rates of over- 
flow, cu. ft./sec.; ZL is perim- 
eter of crest, ft.; and H, and H, 
are heads, ft. 
(Please turn page.) 
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the BIGGEST NEWS ‘4am 
in expansion joints ze 
since the equalizing ring ES : 


New Zallea Duo Equalizing Expansion Joints \ 
represent a major advance in expansion joint 
design. Years of continuous research have 
resulted in an expansion joint that lasts longer, 
is substantially smaller and lighter, and has 
greater stability than any other available 


expansion joint. 

Longer life. Hundreds of cycling tests to destruction 
prove that Duo Equalizing Expansion Joints last as 
much as 40% longer than Self Equalizing Expansion 
Joints at the same pressure and movement. 


Lighter weight. Weight of the expansion joint has been 
reduced as much as one-third. Handling and 
installation are easier. 


Shorter length. Overall length has been ne 
as much as 30%. 


Greater stability. Reduction in ratio of length to 

diameter means higher stability at high test pressures 

—no need to support the expansion joint to prevent buckling 
during hydrostatic testing. 


Sizes and traverses. Sizes range from 3”’ diameter 
to 72’’ diameter, for traverses up to 714” ina 
single unit or 15’”’ in a double unit. 


Working pressures. Although normally intended for 
150 and 300 psig working pressures, Duo Equalizing Expansion 
Joints can be designed for higher pressures. 


Service. The Duo Equalizing Expansion Joint is a 
preferred for all outdoor piping systems subjected to iS 
atmospheric temperature changes—as well as for A 
institutional and other services that operate on eS 
frequent on and off cycles. 


Get the complete story of the new Zallea Duo 
Equalizing Expansion Joint in our newly 
published 72-page Zallea Expansion Joint 
Manual. Write today, on your Company 
letterhead, for your copy of Catalog 56. 
Zallea Brothers, 878 Locust Street, 
Wilmington 99, Delaware. 





expansion joints 


Zallea Brothers, Wilmington 99, Delaware ¢ World’s largest manufacturer of expansion joints 
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PLANT NOTEBOOK .. . 


These equations can be solved 
quickly and accurately by means 
of the accompanying nomograph, 
which was constructed by stand- 
ard methods. 

Use of the chart, which is 
really two nomographs that 
share the L-scale, is illustrated 
as follows: What is the rate of 
overflow of water from the 
perimeter of a tank that is 21 in. 
in diameter when the head is 
0.30 in.? Connect 21 on the di- 
ameter scale (where L = 5.5 ft.) 
and 0.30 in. (0.025 ft.) on the 
h,-scale with a _ straight line. 


Continue this line to the V,-scale 
at the left and read the desired 
value as 0.08 cu. ft./sec. (36 
gpm., where cu. ft./sec. x 448.5 
= gpm.). 

What is the rate of overflow 
of water from the perimeter of 
a tank that is 42 in. in diameter 
when the head is 2.2 in.? Con- 
nect 42 on the diameter scale 
(where L = 11 ft.) and 2.2 in. 
(0.18 ft.) on the h.-scale with a 
straight line. Project this line to 
the V.-scale at the right and read 
the desired value as 2.9 cu. ft./ 
sec. 





Carbide Lumps "Teeter" Between 
Water and Oil Phase 


( nS > Acetylene 
A 











Gas space 
Oil phase a A 
e a 
Carbide | 
humps ~ _ + } 


Woter - organic phase 











Sink-Float Process Aids 
Acetylene Generation 


Frank Gibadlo 
Process Chemical Specialties 
Beverley, Mass. 


Some time ago I developed a 
novel process for generating 
acetylene from calcium carbide. 
This process has some advan- 
tages over the ordinary methods, 
notably in faster and more uni- 
form generation of the gas, with 
roughly a 10% increase in the 
amount of carbide that will react 
with the same volume of water. 

The secret lies in the addition 
of small quantities of organic 
chemicals to the water, so that 
the acetylene bubbles attach 
themselves to the carbide lumps 
and carry them up into a non- 
aqueous phase where the reac- 
tion is stopped. After the bubbles 
escape up to the surface, the car- 
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bide particles sink again into the 
water phase where the process is 
repeated. 

The organic added to the water 
may be cyclohexanol or aniline, 
or a mixture of the two. This is 
mixed with an alcohol to improve 
solubility and reactivity. I found 
the best combination to be a mix- 
ture of 50% each by volume of 
cyclohexanol and isopropyl al- 
cohol. This is then added to the 
extent of 0.05 to 0.5% by volume 
to the water used to react with 
the carbide. Usually, a 0.1-0.3% 
mixture of the mixed organics in 
water gives good results. 

The sketch shows how the 
method is applied. A _ closed, 
conical-bottom tank is filled part 
way with water containing the 
mixed organics, and the water 
layer is then topped with a light 
hydrocarbon such as range oil, 
No. 1 fuel oil, or naphtha. When 
calcium carbide lumps (about 
} in.) are added to the two 
phases, they sink through the oil 
phase and, on reaching the water 
phase, start to react to form 
acetylene. The bubbles then buoy 
up the lumps which rise into the 
oil phase. Here the reaction 
stops, the bubbles escape to the 
gas space above, and the lumps 
again settle into the water phase. 

Sludge sinks to the bottom, 
away from the reaction, permit- 
ting complete utilization of the 
carbide. The oil layer helps to 
prevent the carbide from over- 
heating and also acts as a blan- 
ket or seal during cleaning, or if 
too much carbide is put into the 
generator. Incidently, addition 
of a trace of sulphuric acid 
will eliminate any persistant 
foaming. 
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V Tin Y%2 


Simple Method Evaluates 
Van Laar Constants 


Robert A. Snedeker 

Photo Products Dept. 

E. 1. du Pont de Nemours & Co. 
Parlin, N. J. 


Here is a convenient and pre- 
cise method for evaluating the 
constants in the Van Laar equa- 
tions for correlating vapor-liquid 
equilibrium data in binary sys- 
tems: 


B/T 
eu" Tide | |OOG 
eg ee ee (2) 


[A + (22/21) P 


Rearrange and eliminate 2,/2, 
between the equations: 


VTInyn = VB-— VA VTIny (3) 


The data can be plotted as 
(Tiny,)"* versus (TIny.)* and 
the constants, A and B, evaluated 
from the intercepts. 

The best straight line through 
the data can be calculated by re- 
gression, and confidence limits 
can be placed on the values of 
A and B obtained. This regres- 
sion analysis is more appropriate 
to this method of evaluation be- 
cause the points to be plotted 
have more nearly the same error 
associated with each point than 
is true in the still-popular 
method suggested by Robinson 
and Gilliland.” ? 

A typical plot appears above. 


REFERENCES 

1. Robinson, C. S., and E. R. Gilli- 
land, “Elements of Fractional Distilla- 
tion,” pp. 60, 65-72, McGraw-Hill Book 
Co., Ine., New York (1950). 

2. Weber, J. H., Ind. Eng. Chem., 48, 
134-136 (1956). 







































































C) 








Why the 


Recently a large user of process equipment needed a 

304 stainless steel jacketed autoclave. It was to operate 

at a working pressure of 110 Ibs. per square inch, in 
the jacketed area. 

The answer was a stay bolt construction (they’re 

what you see in the picture above). 

This method allowed us to reduce 

head thickness—a technique that 

lowered cost considerably. This 

design also enabled us to improve 

delivery and conserve scarce nickel. 


STAYS “? 


Users of alloy processing equipment (lots of ’em) 
are taking advantage of the skills and facilities of 
Chicago Steel Tank Company. 

We can help you, too! 

At Chicago Steel Tank Company you’ll find a team 
of specialists that consider unusual fabricating require- 
ments “duck soup.” Why not? They’re used to them. 
No problem with rigid customer specifications either, 
It’s all in a day’s work. 

So when you need fabricated vessels and process 
equipment of any type or material, call us. 


Write for Chicago Steel Tank Company new facilities booklet now. No obligation. 


Fabricators FAO on = On GO SE 0 = no 


CHICAGO STEEL TANK COMPANY 


division of U. S. 
SALES OFFICES: 6402 W. 66TH STREET : 
1 £. 42ND STREET NEV 
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PLANT NOTEBOOK . . . 





10,000 1,000 0.0! is time saving, especially when 
8,000 =— 800 the calculations must be done 
6,000 600 repeatedly and frequently. In 
oe + — 0.02 addition, the values of the crit- 
#00 sad 0.03 ical properties may be obtained 
3,000 4 300 300 004 directly from this nomograph. 
2,000 -+ 200 200 0.05 Operating points on the refer- 
0.06 ence scale for various gases are 
: 0.08 listed in the accompanying table 
1,000 +— 100 100 0.1 in alphabetical order. 
600 = 80 80 a The operating points of any 
600 = 60 60 © ; : 
500 50 ao re pore gases, = listed _ the 
400 40 40 3 able, may be located on the same 
= a 0.3 reference scale by a user of this 
300 30 30 2 : a 
8 > 0.4 nomograph if he knows their 
200 20 20 as 3 0.5 critical properties. 
x e 2 6 Example 1—Find the reduced - 
ae ™ E a 3 2 08 temperature Tr and_ reduced 
2 sos a sae - om pressure Pr of benzene at 800 K. 
> ia 
© 606 § 6 of and 20 atm. From T = 800 
5. So 5 2S 5 2 ao through Ref. = 23.5 to Tr = 
E 40 4 6f 4 5 1.42; from P = 20 atm. through 
- 30 3 3 e 3 Ref. = 21.9 to Pr = 0.42. 
wk . 2 ae Example 2—Find critical tem- 
2 + perature and pressure of meth- 
Sg ane. From Tr = 1.0 through 
10 € io Ref. = 13.9 to Te = 191 K,; io 
8 0.8 from Pr = 1.0 through Ref. = LAN 
6 = 06 Key: T —»Ref.—> Tr 21.8 to Pe = 46 atm. ae 
5 = 0.5 P —> Ref.—> Pr 20 po 
4 0.4 (T=Tc) <— Ref. <— (Tr=1) cool 
3-03 (P=Pc ) <— Ret. <~ (Pr=!) 30 
40 
2+ 0.2 50 Dry Ice Expels Vapors 
—— oo Weldi 
80 rior to Welding 
| 0.1 100 


Paul C. Ziemke 
Engineer, Oak Ridge, Tenn. 


Work on a sewer line adjacent 

Chart for Reduced Temperature, Pressure — ,,'; ‘hoe case containing ether 
caused rupture of a seam in the 
case. In casting about for a 
quick, inexpensive way to elimi- 
nate the ether fumes, the me- 
In determinations involving ature 7r and pressure Pr are  chanic came up with a method 
the properties of gases, the cal- _— rather simple; however, the use | Which would do the job and make 


culations of the reduced temper- _of the accompanying nomograph certain of safety during the op- 
erations of grinding off the old 


weld bead, and rewelding the 


Liang-tseng Fan 
Dept. of Chemical Engineering, W. Va. University, Morgantown, W. Va. 





Operating Points for Use on Reference Scale seam. : 

Saale He broke up about 4 lb. of dry 

luce educe Reduced Reduced s ; : 

Teaser Seance, Suieie “eae, ice into pieces small enough to 
Substance ature, Tr Pr Substance ature, Tr Pr enter the opening of the 2-in. 
Acetylene.......... 17.6 35.0 Behane............ 18.3 21.9 flange. After 20 min. the CO. gas 
| Ee 11. . Ethyl chloride...... 21.3 22.3 i = 
Ammonia.......... 20.2 33.5 Ethylene.......... 16.8 22.1 generated as the dry — STEE 
NS ay Ce 13.4 31 8 Fluorine........... 37.3 23.2 ized had completely filled the ping 
Bensene........... .5 21.9 _ _. ie 2.21 4.7 i i 
Boron trifluoride . 16 22 n-Heptane......... 23.2 16.2 defective tank and expelled 7 iat 
nm-Butane. «+--+. 20.8 19 > 22.6 17.1 oxygen. It had also yee into 
Carbon dioxide..... : Hydrocyanic acid... 21.2 23.6 any of the vapors that remaine eroo 
Carbon monoxide... 11.5 18.9 Hydrogen.......... 5.7 11.2 ‘ a tank Pp vapo 
Carbon oxysulfide... 19.3 24.4 Hydrogen bromide.. 19 9 in tne an a : 
Chlorine........... 20.3 7 : Hydrogen chloride.. 18.1 28.3 The grinding and welding then 
Cyanogen.......... 0.1 2 Hydrogen iodide.... 20.8 28.5 : . 
Cyclobexane....... 23.3 20 Hydrogen sulfide... 19.3 29.7 proceeded with dispatch and 
Dichlorodifluoro eichiekelies 20.2 19.8 without danger of explosion. Hy- 

ae : ; ‘ : 
Bae ep rod Isopentane......... 21.4 18.2 draulic testing followed and the 
Diethyl amine...... 22.1 19.1 — seeeeeeeees =. “iy tank was put back into service 
Diisobutyl......... 23.2 15.5 Mercury........++- : ; 
Diisopropyl........ 22.2 18.3 eee 13.9 21.8 without amy need for removal to 
Dimethyl amine.... 21 22.5 Methyl chloride.... 20.2 25.5 the shop. 
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a top-rated efficiency . . . lasting economy 
Ine 
In 
it- JENKINS 
7 CAST STEEL 
oa BALL BEARING YOKE SLEEVE 
Standard on larger sizes of 
ire 1 300, 400, and 600 psi 
b] Cast Steel Valves, it permits VALVES 
e easy opening and closing of 3 
valve. i:¢ 
ny : 4 The details shown are only a few of the many design features 
7 ig developed by Jenkins valve specialists to make Jenkins Cast 
nis fs Steel Valves a match for the most punishing requirements of 
ir higher pressure, higher temperature services, 
ed You can get the required combination of'casting alloys and 
ed seating metals for services up to 600 psi — 1000°F. With an 
g 
K. RUST PROOF PACKING Valve specified, you get the plus of Jenkins extra value, — in per- 
oe cated and graphited, formance, in lasting economy. 
7 wire gp in Dag 
ing is standar or , ? i 
ch Fenhine Caet Stee! Compare every feature, and you'll see why Jenkins Cast Steel 
i We. eer chasin pack: Valves are first choice for so many systems planned for lowest 
- i furni ° 
rm iequired  "** #5 ~~ Operating cost. 
xh 
5 
= LANTERN GLAND Gates 2” to 24” — Globes 2” to 10” — 
STUFFING BOX . PATTERNS Angles 2” to 10’ — Swing Checks 2” to 12”. 
ane, it eeniees ¥ Non-return, stop and check Globes and Angles, 4” to 10” 
cooling or test chamber, Screwed, Flanged, or Weld Ends 
PRESSURES 150 Ib. — 300 Ib. — 400 Ib. — 600 Ib. 
PRESSURE Carbon Steel — 150 Ib. Valves 
CASTING Carbon Molybdenum Steel — 300, 400, 600 Ib. Valves 
ALLOYS Chromium Molybdenum Steel (when ordered) 
it 
oy SEATING H Monel 
le METALS 13% Chromium Stainless Steel 
a (in various Carbon Molybdenum Steel, Stellite faced 
i- combinations) AISI Type 316 Stainless Steel 
= 
d 
e 
A GET THE JENKINS CAST STEEL VALVE CATALOG 
e It describes all patterns, casting alloys, and seating 
combinations, with details of the extra value design 
and construction features. Gives pressure-temperature 
y ratings, dimensions, and other technical data. Get a 
0 copy from your Jenkins Valve Distributor, or write: 
Jenkins Bros., 100 Park Ave., New York 17. 
Ss 
e STEEL RING GASKET 
All 400 and 600 psi Valves are 
e furnished with soft steel ring . 
| joint body-bonnet gasket, fitted : 
into accurately. matched 
1 grooves, assuring a lasting, : 
vapor-tight joint. : 
, LOOK FOR THE JENKINS DIAMOND 
1 THR . RADE 
OUGH PORT “ 
; GATE DESIGN sg 
. Wedge lifts out of flow j : 1964 
J penile: is pal open, 
; permits free, unobstructe j 
flow. Det 
SOLD THROUGH PLUMBING-HEATING AND INDUSTRIAL DISTRIBUTORS 
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CE Flow File—IlI 


Maxey Brooke, Chemical Engineer, Old Ocean, Texas 


(For author biography see Chem. Eng., Jan. 1957, p. 298.) 


4. Water 


APPLICATION 
Flow of water in open channels. 


FORMULAS 
V=C vrs 
C = 0.552 + m/ Vr 

REFERENCE 
Bazin, Annales des ponts et chaussées, 1897 4¢ trimestre, 
pp 20-70 


NOMENCLATURE 
V = Velocity, fps. 
r = Hydraulic radius, ft. 
s = Loss of head, ft. of water per ft. of channel. 
0.06 for smooth cement or matched boards. 
0.16 for planks and bricks. 
m = 40.46 for masonry. 


0.85 for regular earth beds. 
1.30 for canals in good order. 
1.75 for canals in very bad order. 





5. Water 


APPLICATION 
Water flow from a vertical open end pipe. 


FORMULA 


V = 8.80 D'+9 H1-™ for weir flow 
V = 5.84 D?-%% 779-8 for jet flow. 


NOMENCLATURE 
V 
D 
H 


Flow, cfs. 
Internal pipe diameter, ft. 
Distance from pipe outlet to top of crest, ft. 


tou il 


REFERENCE 


Lawrence and Braunworth, J'rans. Am. Soc. Civil Engrs. 
57, p1209 





Bas 
,. 
H, height of crest | fy H, height of crest 
¥ } ‘ : 
, v v 
! 4 ’ 
. D >| “D> 
Weir flow Jet flow 


TRANSITION FROM WEIR TO JET FLOW 
Pipe Diameter, In. Head,”F t. at Transition 





6. Water 


APPLICATION 
Flow of water through round wood stave pipe. 
EQUATION 
Vv} 80 


Hy = 0.00042 L — ay 


LIMITATIONS 
4 to 12 in. diameter pipe. 


From To 
2 0.0: 0.20 
4 0.15 0.40 
6 0.15 0.50 
8 0.30 0.75 
12 0.40 1.00 
18 0.75 1.00 
24 1.00 3.00 
NOMENCLATURE 


H, = Pressure drop, ft. of water. 
L = Length of pipe, ft. 

d = Diameter of pipe, ft. 

V = Velocity, fps. 


REFERENCE 
Fred C. Scobey, Dept. 
revised 1926) 


of Agriculture Bull. 376 (1916, 





7. Water 


APPLICATION 
Flow of water through concrete pipes. 


FORMULA 
V2 


H; = gs 


LIMITATIONS 
Use for pipes with 8 to 6314 in. diameters. 


REFERENCE 
Fred C. Scobey, U.S. Dept. of Agriculture Bull, 852 


NOMENCLATURE 
Hy, = Pressure drop per 1,000 ft. of pipe, ft. of water 
V = Velocity, fps. 


- for pipes laid without removai of mortar 
squeeze. 
|0.310 for dry mix pipes, monolithic pipes or tunnel 


C = ) linings made over rough wood frames and 
} cement gun surfaces. 
|0.345 for monolithic pipes laid over steel forms. 
0.374 for glazed interior pipes. 

d= Internal diameter of pipe, in. 
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Plus values of 
Girdler Catalysts... 


APPLICATION SERVICE 
DEVELOPMENT SERVICE 
ANALYTICAL SERVICE 
MARKET SERVICE 
ADVANCED PRODUCTION 








HAVE A PROBLEM? This infrared spectro- 
photometer is typical of the advanced 
equipment used in Girdler’s Analytical 
Laboratories to help solve knotty prob- 
lems encountered by our customers and 
to monitor the quality of our production. 
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LOOKING FOR LOWER COSTS? Behind each Girdler Catalyst there is a full-scope service, the keystone 
of which service is Research. Typical of the work of this branch is the constant testing (above) for 
the proper balance between physical strength and activity of catalysts to provide optimum operating 
economy. Why not let this service help solve your catalyst problems? Write on your company 
Jetterhead for booklet which tells in furthes detail what this service can do for you. 





NEED A BETTER CATALYST? Girdler’s 
highly skilled development staff 
constantly works to create new 
catalysts or improve existing ones. 
Result: more production, less cost 
for Girdler customers. 


Girdler catalysts and the services that 
go with them can help cut your costs 





WANT BETTER RESULTS? Girdler has a staff of well-qualified 
technical personnel ready to bring you a variety of impor- 
tant catalyst services, including the proper application of 
Girdler Catalysts to your specific problem. At this “Oxo” 
plant of Gulf Oil Corporation, Port Arthur, Texas, Girdler 


catalyst specialists helped increase output 25%. 


CATALYST DEPARTMENT 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
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PRACTICE... 


CORROSION FORUM sorrso va. s.sonoes 


Problem | 
Steel elbows and pipe restrictions corroded rapidly in 
cold concentrated H,SO,—straight sections had little 
corrosion. 


High velocities of liquid stream had been removing pro- 
tective layer of ferrous sulfate. 


Solution 
Stream velocity was cut down from about 4 ft./ sec. to a 
safe 2 ft./ sec. by increasing pipe size. 


Problem Ii 
High alloy steel valves proved to be unsatisfactory for 


handling 45% sulfuric acid containing suspended carbon. 


Carbon set up electric circuits, and galvanic corrosion 
took its toll of the nickel-alloy steel. 


Problem Ill 
Copper tubes of a surface condenser handling 5% 


sulfuric acid vapors showed signs of corrosion after six 
months. 


Most of the “corrosion” was due to erosion—acidic vapors 
impinging on the inside of the tubes. 


Solution 
Erosion was materially reduced by substituting a hard 


aluminum-bronze alloy (Ampco 8). 


Problem IV 
Copper piping failed when handling hot hydrocarbon 


vapors, supposedly containing sulfuric acid mist. 


Analysis showed very little H,SO, in the stream—instead 
there was 9% concentration of SO,. 





Solution 


A newly designed Duriron valve proved to be unaffected 


by galvanic corrosion. 


Solution 


Type 316 stainless steel was substituted for copper. It 


has good corrosion resistance against SO,. 


Solving Unexpected Corrosion Problems 


G. D. Gardner, National Petro-Chemicals Corp., Tuscola, Il.* 


HERE have been a number of 
forward! corrosion prob- 
lems at National Petro-Chemi- 
cals’ plant* at Tuscola, IIl., al- 
though hydrocarbon feed stocks 
and all end-products are non- 
corrosive. Most of the problems 
developed because of acids (sul- 
furic and hydrochloric) neces- 
sary for carrying out chemical 
reactions. Some of the most 
serious situations developed in 
the units producing ethyl al- 
cohol. 

At Tuscola, 98% sulfuric acid 
reacts with ethylene. The sul- 
fate products are hydrolized 
with water. In stripping col- 
lums, acid is separated from the 
alcohol and leaves the strippers 
boiling at 45%, carrying finely 
divided carbon in suspension. 





* Meet your author on page 323. 

+ National Petro-Chemicals, jointly 
owned by National Distillers Products 
Corp. and Panhandle Eastern Pipeline 
Corp., produces ethylene, polyethylene, 
ethyl alcohol, ether and ethyl chloride 
at Tuscola. U. S. Industrial Chemicals 
Co., a Division of National Distillers 
Products Corp., makes sulfuric acid, 
ammonia, nitrates and phosphoric acid 
in an adjacent plant. 
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After most of the carbon is re- 
moved from the acid, it is con- 
centrated under vacuum to 77% 


or 92% as conditions warrant. 
This “intermediate” acid then 


goes to an adjacent USI plant 
for sale or concentration to 98% 
with SO. 

Unexpected corrosion was 
first encountered when carbon 
steel piping carrying cold con- 
centrated sulfuric acid plugged 
up with sodium salts and it be- 
came necessary to “melt” the 
mixture with steam. Also copper 
piping corroded rapidly when 
sulfur dioxide built up in a re- 
cycle stream. And high alloy 
valves failed by galvanic corro- 
sion (concentrated acid carry- 
ing carbon in suspension) when 
connected to carbon and lead- 
lined equipment. 

It was recognized early in the 
design stages that many corro- 
sive materials would be handled 
in the synthesis of the end prod- 
ucts from. petroleum gases. 
Choice of construction materials 
was based on the best informa- 
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tion available. When published 
information was _ inadequate, 
special laboratory and pilot plant 
tests were made. As a result of 
this planning, the toll of corro- 
sion has not been’ unusually 
severe, although sulfuric acid 
and hydrochloric acid are han- 
dled at many temperature levels 
through all concentration ranges 
with many contaminants pres- 
ent. Most of the problems en- 
countered have been due to these 
contaminants or to a wider fluc- 
tuation in concentration or 
velocity than anticipated. 
Materials of construction in- 
clude steel, tantalum, Hastelloys 
B, C and D, Durimet 20 and 


Carpenter 20, Duriron, lead, 
silver, copper, Monel, various 
bronzes, and various stainless 
steels. 


In addition, non-metals such 
as polyethylene, Teflon, Haveg, 
carbon, polyvinyl chloride and 
Fiberglas-reinforced polyester 
have found application. Each 
has given good service, although 
some failures have occured. 
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This “product” may solve your chemical 
service problems ! 


100,000 Durco Type F Valves in six short years is ample testimony of 
the performance of these valves in tough chemical service—especially 





when practically all of them are still in service. 


With the recent introduction of the 3-inch size, Durco Type F Valves 
(\4,” through 3”, inclusive) offer the broad size range needed for a large 
majority of applications. Their simple design and the corrosion resist- 
ance of Durco alloys and Teflon sleeves extend their versatility. 










Full details in free Bulletin V/4b. 


Manufactured under one or more of the 
following patents. U. S. Patent Nos. 
2713987, 2729420, 2735645, 2728550. 
Patented in Canada, 1955, No. 519424. 


THE DURIRON COMPANY, INC., DAYTON, OHIO 


Branch Offices: Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Detroit, 
Houston, Knoxville, Los Angeles, New York, Philadelphia and Pittsburgh. 
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Alloy 
Stainless 316... . 


Hastelloy B (Aloyco N-2).. ..... 












Case I—Unexpected Corro- 
sion From H.SO, 


Sulfuric acid is commonly car- 
ried in steel equipment when be- 
low 100 F. at concentrations 
between 70% and 100%. Pub- 
lished figures show the penetra- 
tion rate to vary between 0.005 
and 0.05 ipy. for this range. 

This low rate is possible be- 
cause ferrous sulfate, the pri- 
mary corrosion product under 
these conditions, is insoluble in 
the cold concentrated acid and 
forms a protective layer on steel. 
At higher temperatures or lower 
concentrations, the ferrous sul- 
fate is soluble in the acid and 
at velocities greater than two or 


three ft./sec. the protective 
layer is washed away. 
Because of this resistance, 


equipment and piping compo- 
nents handling cold intermediate 
acids (77% and 92%) and the 
feed acid (98%) were made of 
regular carbon steel. 

During early operation of the 
alcohol plant, sodium sulfite and 
sodium sulfate built up in these 
recycled acids to such an extent 
that the freezing point of the 
mixture was above the tempera- 
ture of the steam traced lines in 
cold weather. 
> Removing Ferrous Sulfate— 
To unplug these transfer lines, 
we had to inject steam at drain 
and vent connections. The re- 
sulting localized high tempera- 
ture, lower concentration and 
high velocity rapidly eroded the 
protective ferrous sulfate layer 
and corroded the steel opposite 
the points of entry of the steam. 
As the acid partially “thawed” 
out, a dilute hot acid stream 
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Composition of Some Materials Used at Tuscola—Table | 
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started flowing over the “un- sive liquids handled. Carbon 
melted” heavier layer. This and lead-lined equipment are 


rapidly thinned 90° elbows and 
the top of some straight sections 
of pipe where there was a slight 
dip between supports. 

Changes in process equipment 
have eliminated this build-up of 
soluble salts and the required 
thawing operation. Failures still 
periodically occur but at much 
longer intervals. These are usu- 
ally at sections thinned during 
this first period of operation. 
Other points of failure have 
been at 90° elbows or sections 
where restrictions or dips in 
the line result in locally higher 
velocities than two ft./sec. 

During one period of opera- 
tion, the rate of failure was un- 
usually high. It was then found 
that the acid was transferred at 
rates exceeding four ft./sec. for 
short periods to permit longer 
periods for pump and equipment 
maintenance. When transfer 
was made on a relatively con- 
tinuous basis at lower rates, the 
incidence of failure dropped 
noticeably. Where higher rates 
have been necessary, we've 
found it economical to increase 
piping size to reduce velocity. 
At concentrations higher than 
92%, Carpenter 20 has proved 
worthwhile for handling cold 
acids where pipe size could not 
be increased. 


Case Il—Unusual Corrosion 


From Weak H.SO, 


The boiling ‘weak acid” 
(45%), containing some dis- 
solved hydrocarbon gas and 
finely divided carbon in suspen- 


sion, is one of the most corro- 


normally used for this service. 
But valves, special reducers and 
similar fittings are not readily 
made with carbon and lead-lin- 
ing and so equipment for these 
items were made of specially- 
resistant alloys. 

Duriron lubricated plug 
valves, which combine the 
known good resistance of Dur- 
iron with the minimum flow re- 
sistance of a plug valve were 
first used around pumps han- 


dling boiling 45% H.SO,. All 
lubricants that were tried 
“washed” out very’ rapidly. 


Valve plugs, when forced, would 
seize with breakage of the brit- 
tle Duriron parts. Before fin- 
ally resorting to a new pat- 
terned Duriron “Y” valve— 
which has proved very satisfac- 
tory—several different types of 
valves, using a variety of acid- 
resistant materials, were tried 
out. 

Because of the difficulty with 
lubricant in the plug valves and 
piping limitations, gate valves 
were considered as the best type. 
> Corrosion Testing—Corrosion 
tests were made using samples 
of materials in which gate valves 
were then available. Weighed 
test specimens, mounted on spe- 
cial holders furnished by Alloy 
Steel Products Co., were installed 
in the piping where conditions 
most nearly approached those at 
the valves where failures had 
occurred. 

After the samples had been 
in the system for 900 hr., the 
specimens were removed, cleaned 
and reweighed. As shown in 
Table II, none of the materials 
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Lower operating and maintenance costs with rugged, dependable, 


Series H Durcopumps. Simple design and sturdy construc- 
tion assure long hours of trouble-free pumping. 
Easy, three-step, one-trade maintenance re- 
duces down time, speeds maintenance, 
and lowers costs. Series H Durcopumps 
are available in Durimet 20, the 300 
series stainless steels and in eleven 
other standard alloys for pumping all 
types of corrosive solutions. A com- 
plete range of pump sizes accommo- 
dates heads to 350 ft. and capacities to 
4500 gpm. Write for details. 


Remove cap screws. 


CORROSION RESISTING 
ALLOYS & EQUIPMENT 


Remove the pump. Note: Neither 


THE DURIRON COMPANY, INC., Dayton, Ohio suction or discharge lines are 


disturbed, nor is motor or : 


Branch Offices: Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, alignment affected. 
Detroit, Houston, Knoxville, Los Angeles, New York, Philadelphia, and Pittsburgh. 








CORROSION FORUM ... 


under test proved entirely satis- 
factory, although Hastelloy B 
was the most suitable of the 
samples. 

The corrosion rate for Hastel- 
loy B of 0.04 and 0.08 ipy. in 
the two locations is higher than 
normally considered satisfactory 
for valve parts. It is also ap- 
proximately ten times the rate 
shown in published data for 
chemically pure acids at the tem- 
perature and_ concentration 
given. 

Tests with actual valves ap- 
peared to be warranted, how- 
ever, because of the poor service 
experienced with valves then in 
use. Hastelloy B 6 and 8-in. gate 
valves had leaks past the gate 
after two months on stream. The 
attack was fairly general with 
many deep pits alternating with 
hard carbon deposits. 

Although attack was not con- 
centrated at the contact faces, 
it was felt that electrolytic ac- 
tion resulting from contact of 
the relatively small area of 
Hastelloy with the large area of 
carbon was responsible for the 
rapid failure. Other valves were 
installed with insulating sleeves 
and washers on the studs and 
an insulating gasket with no 
apparent improvement. 

There are holes completely 
through the gates of 6-in. and 
8-in. valves in service approxi- 
mately three months. The bodies 
were similarly attacked. At 
about this time, Hastelloy B re- 
ducers following transfer pumps 
began to corrode and a Hastel- 
loy B sparger was found to have 
completely disintegrated. 

P Inconsistent Results—These 


How Alloys Corrode in Hot 
H.SO, Sludge—Table II 


Solution: 45% H:SO4 + SOz and vari- 
ous hydrocarbons 

Time: 900 hr. 

Temperature: Test A—250 F.; Test B—300 F. 


Alloy Corrosion Rate—IPY. 
Test A Test B 
Stainless 316...... Total loss Total loss 
| Total loss 0.57 
| 0.25 0.67 
Aloyco N-2 (Hast.B) 0.04 0.08 
Hastelloy D....... 0.14 0.24 
Chemicallead..... 0.16* 0.06* 
Inco 803......... Totalloss Total loss 





* Mostly abrasion loss. 
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How Carbon Affects Corrosion of Hastelloy B—Table III 


Time: 120 hr. 
Temperature: Boiling 


Test Corrosive 


1 45% H2SO, (C.P.) 

2 45% H2SO,4 (sludge) 
3 45% H2SOg (sludge) 
4 45% H2SOg (sludge) 


“Average of two tests 


rates were not consistent with 
published information or the 
higher rates found in prelimi- 
nary tests. Samples from the 
valves and a sample of the acid 
containing the carbon were sent 
to Haynes Stellite Co. for lab- 
oratory studies. 

They ran four series of tests 
comparing the corrosion rate of 
Hastelloy B in:chemically pure 
45% sulfuric acid (Test 1) with 
rates in weak acid from NPCC 
when samples were insulated 
(Test 2) and when samples were 
coupled with graphite (Test 3) 
and carbon (Test 4). In the gal- 
vanic tests, the area of carbon 
and graphite were 18 times area 
of the metal. While this indi- 
cates area effect, the carbon- 
metal ratio is still much less 
than in the actual system. A 
summary of their report is 
shown in Table III. 
> Galvanic Effects—Corrosion 
rate for the insulated sample 
(Test 2) compares closely with 
the rate determined in Test A 
of Table II—ten times the rate 
shown for the C. P. acid. 

When galvanically coupled 
with carbon, the rate of 1.96 ipy. 
is 490 times that shown for 
C. P. acid. After these test re- 
sults it was found by inspection 
that carbon depositing out from 
the acid had been bridging over 
the insulating gaskets in the 
field tests, thus completing the 
electric circuit. This would ex- 
plain why no improvement in 
life was noted when valves were 
insulated. 

Lead-lined gate and_ dia- 
phragm valves gave only fair 
service because of erosion of the 
lead. Teflon and Kel-F dia- 
phragms, when used in glass- 
lined or lead-lined valves, failed 
by embrittlement and cracking 
after six weeks service. Any ero- 
sion of the weir or deposition of 
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Galvanic Corrosion Rate—IPY. 
Contact 

None 0.004* 

None 0.035* 

Graphite 0.310 

Carbon 1.96 


solids on the weir also made it 
difficult to stop the flow with 
the stiff plastic diaphragms. 

Hastelloy D has given good 
service in acid concentration 
service and test valves were 
planned for the “weak acid” sys- 
tem when a new Duriron “Y” 
valve became available in a size 
required. It was not known 
what galvanic effect could be ex- 
pected with Hastelloy D but 
Duriron had been demonstrated 
to be free from such effects. 

Duriron “Y” valves, which 
were then installed, have given 
good service for more than 14 
years. Some difficulty has been 
encountered when attempts have 
been made to tighten flanges ex- 
cessively to stop leaks at gas- 
kets. But no failures have 
occurred due to corrosion or 
thermal] shock. 


Case III—Erosion Becomes 
Big Factor 


Six concentrators are used to 
concentrate weak acid to 77% 
and 92% for sale or further 
fortification. These units heat 
the acid under vacuum with 
bayonet heaters made of tan- 
talum and Hastelloy D. The 
heaters have given good service 
although there have been me- 
chanical failures of the tantalum 
tubes and mechanical failures 
and weld corrosion of the 
Hastelloy D tubes. 

The acidic vapors from each 
concentrator stage are cooled in 
the copper tubes of surface con- 
densers. Corrosion-erosion of 
the tops of the tubes and the top 
tube sheets became evident after 
six months of operation. After 
13 years operation, a sample 
tube was cut from the condenser 
which appeared to have been at- 
tacked most severely. Corrosion 
at the rate of 0.02 to 0.045 ipy. 
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you can 
CUT YOUR MAINTENANCE PAINTING 
COSTS UP TO 50% with 
AMERCOAT 87 VINYL MASTIC 





HERE 18 HOW THIS REMARKABLE PROTEC- 
TIVE COATING CAN SAVE YOU MONEY: 
1. Only one cross spray coat over a primed sur- 
face is required for complete protection —this 
means lower labor costs. 


2. Fewer scaffolding and rigging shifts are 
required. 


3. Less down time—dries to touch in minutes, 
eliminates the risk of contamination between 








coats. 
4. Greater thickness means longer life—lower 
cost per square foot per year. 
Coated with Coated with 
Amerenet & eat Amercoat 87's thixotropic characteristic helps provide extra 
thickness on sharp edges and irregular surfaces; it is non-porous 
and will not crack or check. 
Amercoat 87 combines the time-tested chemical 
and weather resistance of vinyl coatings with 
the thickness of conventional mastics, yet is 
easily applied with standard industrial spray 
equipment. 


We will be pleased to send you our technical 
bulletin describing this coating in detail. 


CORPORATION 


DEPT. AB, 4809 FIRESTONE BOULEVARD, SOUTH GATE, CALIFORNIA Evanston, III. * Kenilworth, N.J. » Jacksonville, Fla. * Houston, Tex. 
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How Copper Corroded in Surface Condensers—Table IV 


Temperature: 200-270 F. 
Acid concentration: 0-5% H2SO, 


Condenser No. Location 


3 In roll 

Below roll 

11 ft. from top 
In roll 

In roll 

In roll 

In roll 


ann — 


Date Corrosion Rate—IPY. 

Mar. '55 0.02-0.045 

igs FRNA Se 0.015 

ee 0.008 

Apr. '55 0.019 

Mar. '55 0.02-0.03 

Dec. '55 0.15-0.02 

Apr. '55 0.016 


How Test Specimens Corroded in Condenser No. 3—Table V 


Temperature: 200-270 F. 
Time: 34 days 
Acid concentration: 0-5% H2SO, 


Material 


Copper 
Aluminum-bronze (Ampco 8) 
Carpenter 20 


Corrosion Rate—IPY. 
0.022 


0.015 
0.056 


How Test Specimens Corroded in Condenser No. 2—Table VI* 


Time: 45 days 
Temperature: 200-270 F. 
Acid concentration: 0-5% H2SO, 


Material 

Aluminum bronze (Ampco 8)............... 
SS | rere rere 
PIU 5.54: 30 4.04 4 elo 0 
AER arn (aoe pear eae 


Se ee Ler 
NS a ere eee er ree 
Type 316 (with high Mo)... ................ 
IIR is 5 r oct us 6 ish Ss e-4/8 Wa 
NTIS n:0'S-4 ania b UG aires Oaaeow 
| ee eee were oy eee Tee 


*Vapor zone. 


was found at the top as com- 
pared to 0.008 ipy. 11 ft. down. 
Corrosion rates (Table IV) are 
approximately the same for the 
other units. 

To determine whether other 
materials available might be 
more economical in this service, 
test specimens were placed in 
two of the condensers at the en- 
trance to the tubes. 
> Aluminum-Bronze Holds Up— 
Test results show that Ampco 8 
can be expected to give approxi- 
mately. 50% longer service than 
the original copper tubes. The 
similarity in rate for the copper 
specimen and the top part of 
the tube taken from the ex- 
changer emphasized the impor- 
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Corrosion Rate—IPY. 
0.0046 
0.0066 
0.009 
0.009 
0.009 
0.018 
0.020 
0.0038 
0.008 
0.0019 


tance of erosion due to impinge- 
ment of acid mist (Table V). 

A second test with a larger 
number of samples was con- 
ducted with the samples posi- 
tioned well above the tubes to re- 
duce the effect of erosion, and 
to evaluate other possible ma- 
terials. Results are summarized 
in Table VI. In this test cover- 
ing 45 days, Ampco 8 was much 
superior to other copper-base 
alloys. It has a deterioration 
rate only slightly higher than 
that for the more expensive 
Hastelloy B and Nionel. When 
compared with the rate shown in 
Table V (0.0046 ipy. vs. 0.015 
ipy.) it can be seen that erosion 
in the entry to the tubes ac- 


counts for more than half of the 
metal loss encountered. 

On the basis of those tests 
Ampco 8 has been chosen for 
all replacement tubes in this 
service, and inserts to protect the 
inlet are provided. 


Case IV—More SO, Than 
Expected 


Piping carrying hot hydro- 
carbon vapors from one of the 
stripping towers to the vapor 
condenser and the condenser it- 
self were made of copper to pro- 
vide for possible carryover of 
sulfuric acid mist. After less 
than one year the copper line 
had thinned excessively and 
leaks developed near’ welds. 
Tubes in the condenser also 
were beginning to thin at an 
abnormal rate. 

A Monel line which was read- 
ily available was used to replace 
the copper. Published data re- 
ported satisfactory rates for 
vapors of somewhat similar com- 
position. At this time corrosion 
test specimens were installed in 
the system to determine actual 
rates. Several laboratory analy- 
ses of the vapor stream were 
also taken and it was found that 
the SO, content frequently 
reached the unexpectedly high 
concentration of 9%, while 
H.SO, was rarely present. 

Table VII below shows that 
the rate for Monel was even 
higher than copper, as might be 
expected from the SO, concen- 
tration, while Type 316 stainless 
steel was suitably resistant. 

Confirming test results, the 
Monel piping had to be replaced 
in approximately one year. Type 
316 stainless steel has performed 
more satisfactorily than antici- 
pated and has shown practically 
no thinning in more than a year. 

Tubes in the copper condenser 
following this vapor line have 
also corroded quite rapidly and 
are now ready for replacement. 
They also become fouled with a 
scale containing copper sulfide 
which is difficult to remove after 
very short service. The corro- 
sion tests previously reported, 
and the good service from the 
Type 316 piping, dictated the 
choice of 316 for the new con- 
denser now ready for installa- 
tion. 
> Copper Superior to Stainless 
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SPEEDY STACKER 





YALE GAS TRUCK STACKS CHEMICALS 
SWIFTLY WITH PUSH-PULL ATTACHMENT 


A powerful Yale Gas Truck with new Yale Hydraulic 
Push-Pull Attachment stacks nitrate bags with maxi- 
mum ease, safety and efficiency onto a pallet for 
shipping. Just one of many jobs a sturdy Yale Gas 
Truck can do around a chemical plant or warehouse. 

Premium engineering advances are now standard 
features on Yale Gas Trucks—advances such as self- 


YALE’ 


INDUSTRIAL LIFT TRUCKS 
AND HOISTS 


*REG. U.S. PAT. OFF. 


Gasoline, Electric & LP-Gas Industrial Lift Trucks »* Worksavers * Warehousers ¢ Hand Trucks « Hand and Electric Hoists 
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adjusting hydraulic wheel brakes... faster, smoother 
power lift...low, functional styling for better visibility 
...and your choice of fully automatic Yale Torque 
Transmission, Yale Fluid Coupling or standard trans- 
mission. 

For full facts on Yale Industrial Gas trucks send for 
Booklet 5101D. Mail coupon today. 








The Manufacturing Co., Dept. 442, 
Roosevelt Blvd., Philadelphia 15, Pa. 
Please send new 24 pg. Booklet 5101D on Yale Gas Trucks. 





Firm: Nane. 
P00 ce ne eae en ee eee cscs capac tet —_ 
Cite =... i sone. State. 


In Canada: write The Yale & Towne Manufacturing Co., 
St. Catharines, Ontario, Canada. 
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How Hydrolyzer Overhead Vapors Affect Metals—Table VII 


Temperature: 200 F. 
Vapor: 


Material 


Type 316.. 


PINON WR oso 5 sie se pares 36s once seen sag ecic 





Various hydrocarbons + 3-9% SO» 


Corrosion Rate—IPY. 


1.0 

0.038 
0.057 
0.023 
0.009 


*Monel sample had a hard black scale which was difficult to remove. Under the scale mild pitting had started. 


—The copper piping for a 
similar line from an adjacent 
tower was expected to carry a 
similar stream with only slightly 
less SO,. After failure of the 
copper piping replacement was 
fabricated of Type 316 stainless 
steel. In approximately four 
months this line developed leaks 
at the welds and then corroded 
through on a 90° elbow. 

Process conditions had changed 
appreciably and there was es- 
sentially no SO., but there fre- 
quently was a carryover of sul- 
furic acid mist. Before process 
changes could be made to reduce 
this carryover of acid a replace- 
ment spool of Type 316L also 
corroded through. 

A copper line which has re- 
placed the second stainless steel 
section has given good service 
under new process conditions. 
There is no apparent thinning in 
over six months. 


Other Problems 


There have been other corro- 
sion problems of less spectacular 
nature, which nevertheless re- 
quire constant attention. For 
example: 

¢Steel tubes in a heat ex- 
changer (cooling a hydrocarbon 
gas containing steam and CO, 
from a catalyst regeneration 
step) corroded very rapidly. 
When the high CO, content was 
recognized, ammonia injection 
was started and tube life in- 
creased appreciably. 

e Underground water piping 
has corroded rapidly when sub- 
jected to hydrochloric acid 
spilled on the ground above. 
Breaks found in the coating per- 
mitting this attack were prob- 
ably due to soil movement. Simi- 
lar deterioration of coated struc- 
tural steel has occurred at or 
near ground level. 


00 


¢ Rapid failure of steel heat 
exchanger tubes has occurred 
when water entered systems 
normally carrying dry _ acid 
gases because of failure of seals. 

eA steam knockout drum 
was severely attacked when wet 
steam eroded a deflection nozzle 
and impinged on the vessel 
shell. 

These are typical of the many 
corrosion problems that con- 
stantly come up in a large 
chemical process operation. Lab- 
oratory testing and published 
data can only provide a rough 
idea of how materials will per- 
form. Corrosion engineers must 
constantly be alert to the unex- 
pected problems. They must find 
the causes quickly, and prevent 
any recurrence. 


New Method for 
Cheaper Titanium Parts 


By forming a titanium head 
using versatile spinning equip- 
ment Lukens Steel has broken 
through a major cost barrier. 
The method should broaden the 
use of titanium in the chemical 
and process industries. 

Prior to the Lukens method, 
titanium heads were made with 
dies individually constructed 
for each variation in size and 
shape. In a joint research pro- 
gram with Rem-Cru Titanium, 
a Rem-Cru A-55 commercially 
pure titanium plate was placed 
on a spinning machine and 
worked at a minimum tempera- 
ture of 600 F. The plate had 
previously been heated under 
close temperature control to 
1,400-1,450 F. With standard 
equipment an elliptical head 16- 
in. in diameter and #4-in. thick 
was spun. 


This is the first time a head 
of solid titanium has_ been 
formed without costly dies. 


Fabricating Zirconium 


Alloy Tank 


A large tank of Zircaloy-2 for 
an experimental homogeneous 
nuclear power reactor has been 
successfully fabricated at the 
Newport News Shipbuilding & 
Drydock Co., Newport News, 
Va. 

Zircaloy-2 sheets, 3-in. to - 
in. thick, were pressed into the 
required conical and_ spherical 
shapes for the main body of 
the tank and machined forgings 
were used for the inlet and 
outlet pipes. The difficult assem- 
bly called for welding the vari- 
ous conical and spherical sec- 
tions to each other and this to 
the inlet and outlet piping. 

Zirconium and zirconium-rich 
alloys are extremely active chem- 
ically. They react readily with 
atmospheric and other contam- 
inants, such as nitrogen, carbon, 
and oxygen, to form brittle com- 
pounds and solid solutions in the 
weld area. As a result, complete 
shielding of the welds is neces- 
sary, and the Heliarc welding 
method (inert-gas) was used. 

First, an insert wire of Zirc- 
aloy-2 was manually tack-welded 
in the joints. Then the joints 
were fusion-welded mechanically 
using swaged Zircaloy-2 filler 
wire and a shielding apparatus 
designed to conform with the 
shapes of the welded surfaces. 
This water-cooled apparatus, 
which directed inert gas at and 
behind the torch was _ spring- 
mounted against the spherical 
surfaces. The reverse sides of 
the welds were also shielded. 

In the spherical sections, per- 
forated copper tubing directed 
shielding gas to the weld area. 
In the conical sections, the ends 
of the assembly were plugged 
and the enclosed area was 
flooded with inert gas. 

The most complex sub-assem- 
bly involved was the welding of 
perforated Zircaloy-2 disks cross 
sectionally inside the 30- and 
90-deg. sections of the main 
body. These screens, which facil- 
itate uniform flow of the liquid 
fuel through the tank, were 
manually welded. 
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In the dazzling, romantic days of the 
Three Musketeers, the name, “Damascus,” symbolized 

the finest tempered steel that could be obtained. 
f\ \ Today the blade of Damascus has taken on a more 
\ specific significance. It symbolizes the finest welded 
\ stainless steel tubing that can be obtained. 

\ Damascus Tube Company is proud of its reputation 
for outstanding quality, service and delivery. 
No matter what your needs are for welded 
stainless steel tubing, think of Damascus. 











AMASCUS TUBE COMPANY 


STAINLESS STEEL TUBING AND PIPE 
o ry 


REENVILLE, PENNSYLVAN: 
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In your company... 
In your department... 


In your job... 


EDITED BY H. T. SHARP | 





PEOPLE... 


YOUR JOB 


You Can Cultivate Executive Potential 


Use these few simple suggestions to help stimulate the development of 


executive talent in engineers. They can fit right into daily operations. 


F. B. Odasz, Husky Oil Co., Cody, Wyo. 


With more and more compa- 
nies looking on their engineers 
as a prime source of future ex- 
ecutive talent and with a be- 
wildering array of executive 
training programs in use, it’s 
easy for both engineers and man- 
agement to lose sight of the fact 
that executive development be- 
gins in the department. It is only 
there, where the engineer spends 
most of his working time, that 
such training can take hold and 
here that its results can be meas- 
ured on a continuing day-by-day 
basis. 

Whether group leader or com- 
pany president, development of 
all people reporting to him is 
part of the job of every superior. 
It’s a task he can’t delegate to 
the personnel department, a man- 
agement consultant or an educa- 
tional institution by using a 
patent-medicine-type of execu- 
tive development program. 

Development weaknesses and 
ills have to be diagnosed and the 
treatment prescribed by those in 





ence between mediocrity and the 
successful fulfillment of the pro- 
gram. 

But it’s up to the individual 
superior to create in his opera- 
tion a climate that encourages de- 
velopment and it’s up to him, to 
give his subordinates the means, 
the opportunity and the encour- 
agement that brings it about. 
Nobody can do this job for him. 


More Art Than Science 

Many, if not most, major 
chemical companies now use for- 
malized procedures in training 
programs for potential super- 
visory personnel. As a result, 
chemists and chemical engineers 
now have greater opportunities 
than ever before to assimilate 
the background in non-engineer- 
ing areas that they will need in 
supervisory and management po- 
sitions. 

But formalized or not, execu- 
tive training is still more of an 
art than a science. Programs 
that have been a resounding suc- 


Use Your Meetings to Train 


Properly handled, group or de- 
partmental meetings can be a 
valuable means of imparting the 
broader viewpoint needed by the 
executive. 

One way to do this is through 
periodic reviews of current prob- 
lems or projects in seminar fash- 
ion—with even the newest or 
most inexperienced member of 
the group expected to participate 
—instead of the superior doing 
the reviewing in regal aloofness. 

Application of creative think- 
ing techniques (Chem. Eng., 
July 1956, p. 218) in these meet- 
ings can serve the double-bar- 
relled purpose of opening new 
avenues of attack on problems 
and developing the imaginative 
scope of those taking part. 


Try This Kind of Meeting 


To put emphasis on the broad 
point of view, embracing both 
technical and non-technical areas, 
we have used a series of meet- 
ings based on the “Chemical 


TY first-hand contact with the situa- cess in one company or in one Business Handbook” (edited by 
tion, if the cure is to be effective. division of a company may flop John H. Perry, McGraw-Hill, 
Wel E Advice, B miserably in a different environ- New York, 1954, $17). 
Sonne Sapa Aa, BUS. +> =| ent with diferent people. This work contains twenty 
Naturally, those faced with With this in mind, here are a _ chapters each dealing with some 
this task wouldn’t be wise to few techniques that have been phase of the operation of a 
ignore the counsel of experts used successfully over the past chemical company — industrial 
both inside and outside of the few years and that could prob- relations, sales, research, finance, 
company. Their advice, inter- ably be adapted to your opera- safety and so on. We found that 
pretation of special techniques tion with a minimum of trouble. _ the material applies in most re- 
and observations on a program’s None of these represents a full- spects to the petroleum business, 
progress may make the differ- scale, schedule-shattering pro- too. 
| i Se ee ence gram. But fitted into your Each member of the depart- 
semed manager of Husky Oil's group’s daily operations they can ment studied a chapter of inter- 
newly created development and add up to a high-powered stim- est to him and at a department 
control division. He’s a chemical ulus for the development of ex- = meeting he reported to the group 
engineer from Brooklyn Poly. ecutive potential in your group. on the principles discussed in his 
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chapter. Head of the company 
group involved was invited to be 
present in the capacity of guest- 
expert to interject information 
on the company’s application of 
the author’s ideas—or explain 
why the company rejects the au- 
thor’s contentions. 

This directed guidance bridged 
the gap between the book and the 
company’s operations, gave most 
of the men in the group their 
first real look at what makes 
their company tick and brought 
home countless lessons on com- 
pany organization and business 
practices and procedures. 

Sessions would start at 4:15 
p.m. and, though scheduled to 
end at five, by mutual consent 
they would often run on to six to 
accommodate a lively discussion 
period. As a follow-up, the man 
who reported on the chapter dis- 
cussed would prepare a written 
abstract and copies would be dis- 
tributed to each department 
member and the guest-expert. 

Now each member of the de- 
partment has an abstract of 
Perry’s entire book as well as a 
familiarity with its relationship 
to the company’s operations. 


Take Opportunities in Writing 


That never-ending stream of 
reports that management re- 
quires also furnishes opportuni- 
ties for development. 

Some heated comment has ap- 
peared in recent technical jour- 
nals about the merits of having 
a ghost writer do the actual 
writing of scientific and engi- 
neering reports. In my opinion, 
there is merit in this approach 
only if the scientist or engineer 
plans a lifetime of pure research 
work. Relieving him of the chore 
of doing the actual writing of 
his reports and papers may help 
increase his research produc- 
tivity. 

But when you’re trying to 
train potential executives, each 
man should prepare his own re- 
ports and be required to inter- 
pret his work for his reader and 
offer clear-cut recommendations 
for future action. This is impor- 
tant because ability to communi- 
cate ideas and to get action on 
them is one of the most vital 
skills of the effective manager. 

Management’s insistence on 
clear and accurate interpreta- 
tions and logical recommenda- 
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tions in all reports is necessary 
if such reports are to be used 
for aiding a man’s development. 
Simply presenting facts or data 
usually doesn’t give the reader a 
sufficient basis for making a de- 
cision. Having to supply inter- 
pretation and recommendations, 
the engineer learns to put him- 
self in management’s shoes, to 
view his facts and data from the 
position of management’s needs. 


For Getting More Practice 


Further practice in effective 
communication can be gained by 
writing papers and articles for 
technical journals. Since these 
endeavors also aid the man’s pro- 
fessional development and bring 
professional recognition to him 
and his company, they should be 
encouraged wherever possible. 

To use such writing for teach- 
ing improved communication 
skills, it is recommended that 
for a man’s first paper the supe- 
rior write the first draft and let 
the man write the second. A final 
draft can then be prepared in a 
joint session. In this manner the 
new author can learn the tech- 
niques of presenting technical 
information while reserving his 
freedom of expression. 

For his next one or two papers 
the procedure can be reversed— 
the man preparing the initial 
draft and his superior acting as 
an editor. You may be surprised 
at how rapidly most engineers 
can learn sound writing tech- 
niques in this manner. By his 
third or fourth paper the man 
has usually progressed _ suffi- 
ciently to do first-rate work on 
his own. 


Planned Conferences Are Spurs 


Among the most fruitful 
methods for  inculeating an 
awareness of the need for devel- 
opment and for guiding a 
man along the proper path are 
planned, periodic, private con- 
ferences with him. 


Key words here are planned 
and periodic. 

Infrequent, spur - of - the - mo- 
ment meetings that catch both 
parties virtually unawares and 
concerned with other matters 
just don’t go as far as they might 
in aiding the engineer’s develop- 
ment. And as opportunities lost 
through lack of foresight they 
may actually work against it. 

Such interviews can be a 
blight or a blessing depending 
mainly on the superior’s skill in 
discussing the various aspects of 
the engineer’s training and de- 
velopment. The superior should 
remember that the impression 
and the feelings the engineer 
takes away from these meetings 
also affect his family and their 
attitudes toward the superior, 
the company and the job itself. 
These family attitudes are a con- 
tinuing influence on the engineer 
and his development. They 
shouldn’t be underestimated. 


Handle Them Objectively 


Properly handled, these inter- 
views can help the man uncover 
his weaknesses, build his pride 
in his strong points and coach 
him on ways to improve his over- 
all performance. But the superior 
must take care that the inter- 
view never lapses into the stereo- 
typed “worker-boss” discussion 
in which the worker spends his 
time defending himself against 
the boss’ accusations and neither 
really learns much. 

Stressing appreciation of the 
man’s strong points can often 
minimize any threat to his self- 
esteem when his weaker areas 
are under discussion. It can also 
help in establishing a feeling of 
objectiveness in the discussion 
that keeps it on a high plane. By 
fostering more objective self- 
study of his behavior on the en- 
gineer’s part, this will leave him 
with a feeling of accomplishment 
and a desire to strengthen cur- 
rent weaknesses. 


Next Month: Motivating and Directing Technical Men 


A problem that faces all levels of management is every organiza- 
tion is that of motivating people at lower levels to do the best job 
they can. Next month, You & Your Job will explore this problem as it 
applies to technically trained men and women and offer a few concrete 
suggestions for solving it. We'll give the task of handling group 
meetings and that of giving assignments the most attention. 
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One topic worth discussing in 
these conferences is the amount 
and kind of outside reading that 
the engineer does. In addition 
to contributing to the objective 
nature of the talk, this informa- 
tion helps the superior to judge 
both the immediate interest and 
the long-range potential of the 
man. It has also been found to 
serve as an excellent spark for 
motivating the man to greater 
effort. 


Let Him Run Things 


A final technique—to be used 
judiciously—is to arrange special 
days for each man during which 
he literally runs the department. 
Give him the opportunity to step 


into the superior’s shoes, dictate 
the answers to correspondence, 
handle phone calls, make de- 
cisions and, in general, be the 
boss for that day. 

In the beginning the superior 
will have to sit near to help 
handle communications and fill in 
the background in decision-mak- 
ing situations and, if need be, 
over-rule a particularly bad de- 
cision and explain how the error 
was made. But the superior is 
liable to be surprised at how 
readily some of his men learn to 
play his role after a reasonable 
training period. 

This type of training for his 
men helps the superior fulfill one 
of the basic requirements for his 


own advancement—availability 
of a trained replacement. 


Daily Training Is Important 

An important feature of most 
successful executive development 
plans is that every day is a train- 
ing day. Lectures, job rotation, 
outside schooling and so on are 
well and good, but they can only 
supplement the day-to-day train- 
ing the man receives on the job. 

Day-to-day training doesn’t 
mean hovering over the trainee 
ready to pounce on mistakes. It 
means intelligent guidance, en- 
couragement and criticism from 
the first day’s orientation on. 
And it’s the job of every level of 
management. 





SALARIES 
. . « Up About 8.6% 


In 1956, engineers and other 
professional employees in 
American industry earned about 
8.6% more than they earned in 
the prior year, according to a 
survey made by the American 
Management Association’s Ex- 
ecutive Compensation Service. 

Most of the surveyed com- 
panies said they gave salary in- 
creases to their technical and 
administrative personnel during 
the period covered by the study 
(May 1955 to May 1956). The 
8.6% over-all average increase 
compares with an increase of 
4.5% for the prior year. 

Percentage rise in engineers’ 
salaries is higher than that of 
any of the other executive and 
specialized groups studied by 
AMA. 

The latest study covered more 
than 31,400 engineers, scientists 
and administrative personnel in 
49 different industries at five 
levels of responsibility. Ac- 
cording to AMA, this is the larg- 
est and most comprehensive sur- 
vey of its kind ever conducted. 
It’s said to offer a complete pic- 
ture of the market for technical 
personnel in the United States 
today. 

Engineers with less than one 
year of experience are earning 
a median salary of $5,300/yr., 
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regardless of their specializa- 
tion, the survey shows. Those 
with from one to three years in 
industry have a median salary 
of $6,500/yr. 

Highest salaries reported in 
the survey go to certain non- 
management specialists in re- 
search and exploration who have 
some administrative duties. In a 
few cases these individuals earn 
up to $19,000/yr. Physicists 
and mathematicians with simi- 
lar administrative functions 
aren’t far behind, averaging up 
to $15,000/yr. 


SALARIES 
... Top Man’s Rises 6.8% 


Today’s captain of industry— 
the top executive in a major cor- 
poration—also gets pay hikes. 
Harvard Business Review’s lat- 
est report on the salaries of top- 
level men (covering only 1955) 
shows that the chemical indus- 
tries chief executives averaged 
a 6.8% increase in compensa- 
tion over the prior year. Top 
men throughout all industry 
averaged 6.3%. 

In drugs and cosmetics the 
rise was 4.4%. Food industry 
chiefs averaged a rise of less 
than 1%. Paper and paperboard 
industry leaders scored a 7.7% 
boost. In petroleum and natural 
gas the increase was 4.9%. And 


in the rubber industry top men 
averaged a 15.9% raise. 

The study, conducted by Arch 
Patton of McKinsey & Co., a 
management consultant firm, 
also related the top man’s com- 
pensation to both the sales and 
profits of his company. The 
chemical industry pays its chief 
executives slightly more than 
the industry average on a sales 
basis, slightly less in terms of 
profits. 

All chemical firms with an- 
nual sales over $250 million pay 
their top men more than $100,- 
000/yr. 

In the chemical industry the 
second highest paid executive 
gets a median 77% of the top 
man’s compensation; the third 
highest gets 60% and the fourth 
highest, 59%. 





License Helps Available 


Reprints of CE’s three-article 
series of helps for chemical en- 
gineers interested in getting 
their professional license are 
again available. These articles 
detail the requirements you'll 
have to meet in your state, tell 
how to pass the written exam 
and show you how to go about 
registering in other states. 

All three articles have been 
compiled into a single reprint. 
Price 50¢. For fastest delivery 
check Reprint No. 85 on the 
Reader Service cards you'll find 





just inside the back cover. 
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Heat-Exchanger Design 


COMPACT HEAT EXCHANG- 
ERS By W. M. Kays and 
A. L. London. National 
Press, Palo Alto. 156 
pages. $5. 


Reviewed by W. Schotte 


Written by two experts, this 
book contains an excellent sum: 
mary of design information on 
heat exchangers. Increasing in- 
terest in extended surfaces to 
transfer heat demands_ such 
know-how as is displayed in 
this monograph. Seven years of 
experimental and_ theoretical 
work by the authors and their 
coworkers have been covered. 
Results of other investigators 
have been included for the types 
of heat exchangers not studied 
by Kays and London. 

Four major types of compact 
heat-transfer surfaces have been 
considered: tube banks—includ- 
ing both circular and flattened 
tubes; plate-fin surfaces—with 
a variety of fin types; finned- 
tube surfaces—with both circu- 
lar and flattened tubes and vari- 
ous types of fins; screen and 
sphere matrix surfaces. In all, 
88 surface configurations are 
presented. Most of the basic 
heat-transfer and flow-friction 
data have been given as the 
Colburn factor, Ns,N»p,°", and 
friction factor, f, versus Reyn- 
olds number, Nr. 

In addition to basic design 
data, a chapter is devoted to 
heat exchanger performance 
theory, using the concepts of 
effectiveness and number of 
heat-transfer units (NTU). This 
method eliminates the trial-and- 
error procedure normally re- 
quired to determine terminal 
temperatures for a given ex- 
change area or the heat-trans- 
fer area when terminal tempera- 
tures are known. Graphs of 
effectiveness versus number of 
heat-transfer units are given 
for the usual flow arrange- 
ments of heat exchangers. 

Other chapters are devoted to 
additional design information. 
Simple approximations are re- 
commended to account for tem- 








BOOKSHELF 


R. K. GITLIN 


perature-dependent fluid proper- 
ties. Aside from flow-friction 
data, contraction and expansion 
losses have been covered for 
complete determination of pres- 
sure drops. Use of data and 
theory is illustrated by sample 
problems in an appendix. An- 
other appendix contains physical 
properties of combustion prod- 
ucts of some common fuels. 

This book is a fine source of 
data for a wide variety of heat 
exchanger types. But, the occa- 
sional user may not find it a 
simple reference source, as 
familiarity with all chapters 
will be needed for most applica- 
tions. Material is presented in 
a very concise form and will 
require thorough study for a 
good understanding. Also the 
reader is left to his own devices 
for the selection of the best type 
of extended surface to do the 
job. Recommendations for a 
preliminary selection of the type 
of heat exchanger would have 
been most welcome. The thor- 
ough compilation of factual in- 
formation on compact heat ex- 
changers will make this mono- 
graph a must for heat-exchanger 
designers. 


Eeonomie Evaluation 


CHEMICAL PROCESS ECco- 
NOMIcCS. Edited by J. 
James Hur. Reinhold 
Publishing Corp., New 
York. 115 pages. $3. 


If you have only a passing 
interest in analytical techniques 
for evaluating chemical proc- 
esses, then you can afford to 
pass over this little book. Be- 
cause its real value, in this re- 
viewer’s opinion, lies in the 
chapter by Du Pont’s A. E. Law- 
rence on how to prepare cost 
allocations and “roll-ups” in a 
multiproduct chemical manufac- 
turing complex. 

As Lawrence points out: 
“The preparation of cost roll- 
ups involves considerable labor, 
but the roll-up saves many times 
the labor involved in its prepara- 
tion by providing accurate, rapid 
answers to management ques- 
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Ace Rivictor is a new rigid threaded 
plastic pipe with good aging and high 
impact strength. Not affected by most 
inorganic acids and alkalis, also excellent 
for many organics. Sizes 44” to 4”, Ask 
for Bulletin CE-56, 


Excellent chemical-resistant, all-purpose 
flexible plastic tubing. Sparkling clear, 
easy to clean, odorless, non-toxic, can be 
steam-sterilized. 44” to 1” ID. Bul. 66. 


ACE processing equipment of rubber and plastics 
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314 


General-purpose moderately priced rub- 





BOOKSHELF . . . 


tions without making special 
studies. More importantly, the 
prompt answers save valuable 
management time.” He sug- 
gests that availability of high- 
speed computers may lead to 
wider use of roll-up techniques 
where manual calculations have 
been too time-consuming. 

The other six chapters in this 
book, consisting of the papers 
presented at an all-day meeting 
of the Philadelphia-Wilmington 
section of AIChE, offer little of 
value which isn’t available in 
better form in existing text- 
books such as Schweyer’s “Proc- 
ess Engineering Economics” or 
Tyler’s “Chemical Engineering 
Economics.” The only other 
bright spots we found were a 
“cost accounting flowsheet” and 
a brief exposition of the “in- 
vestor’s method” for economic 
analysis. —CHC 


Worth Close Study 


AN INTRODUCTION’ TO 
MODERN ORGANIC ANALY- 
sis.. By S. Siggia and 
H. J. Stolten. Intersci- 
ence Publishers, New 
York. 250 pages. $4.50. 


Reviewed by M. E. Auer- 
bach 


The senior author is already 
well known for his book, “Quan- 
titative Organic Analysis via 
Functional Groups,” and for nu- 
merous lectures on the same 
subject before technical societies 
and the staffs of industrial and 
academic organizations. The 
present book is the printed 
record of these lectures, presum- 
ably enlarged and modified to 
meet the needs of a more per- 
manent presentation. 

Of the twelve chapters, the 
first surveys briefly, but compe- 
tently, the general problem of 
organic analysis and the tools 
available to solve such problems. 
In the following chapters, details 
of technique and advice on in- 
terpyetation are given for func- 
tional group analysis, numerous 
instrumental methods and deter- 
mination of physical constants. 
Over and over, the need is 
stressed for surveying the indi- 
vidual problem in its larger con- 
text and for using more than one 
approach and appreciating the 
inter-relationships of various 
approaches. 
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This reviewer, who has had 
long association with, organic 
analysis, considers this an im- 
portant book—well worth close 
study. The format, with problem 
questions and answers following 
each chapter, makes it potential- 
ly useful as a text for advanced 
chemistry students. 


Storehouse of Information 


CATALYTIC, PHOTOCHEM- 
ICAL AND ELECTROLYTIC 
REACTIONS. Technique of 
Organic Chemistry, Vol. 
II. 2nd ed., revised and 
augmented. Edited by 
Arnold Weissberger. In- 


terscience Publishers, 
New York. 551 pages. 
$11.50. 


Reviewed by F. C. Nachod 


As our knowledge increases, 
so do our textbooks (and their 
prices). The progress, within 
eight years, in the three fields 
which form the subject matter 
of this book can be shown dra- 
matically in a table: 

Ist Ed. 2nd Ed. 
(1948) (1956) 


BAWES bons ees 229 556 
Illustrations .. 66 84 
BADIES: ..éc.66 1s 9 17 


The first two sections have 
been revised and materially en- 
larged. The third, while not 
radically altered, now contains 
an extremely useful appendix 
which lists about 500 electro- 
lytic reactions (former edition, 
62 reactions). 

All users of the “Technique 
Series” will be delighted with 
this volume. 


35th in a Series 


ORGANIC SYNTHESES. Vol. 
35. Edited by F. L. 
Cairns. John Wiley & 
Sons, New York. 122 


pages. $3.75. 
Reviewed by F. K. Kirch- 
ner - 


The present volume of “Or- 
ganic Syntheses” marks the 35th 
year of a valuable publishing 
venture. American and foreign 
chemists have shared their ex- 
periences with us as contribu- 
tors to this volume. 

Annotated procedures for the 
preparation of 38 different com- 
pounds are recorded. All are of 
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Ace Partan ... odorless, tasteless, rigid 
polyethylene. Best chemical resistance of 
any plastic at room temp. except to acetic 
acid. Excellent impact strength at sub- 
zero temp. Rigid pipe 44” to 2”. Bul. 351. 









Ele 
Economical, universal protection mn 
against all alkalis, metallic salts, MNeric), Proveg na 
practically all inorganic acids, ‘ng, val ” Ove; be, a 
hydrochloric acid any strength, Ace-it. Yes, Pum Gilabj., F me lei 
sulphuric to 50%, nitric to eek ry, Ps n ” CE ,. . 
20%, phosphoric to 75%. Pvc 8At-res; “Plasy;. bi tanks r, Pip. 
Good to 160 deg. F.... Cc. : Stans Ni end . Ugh 
sometimes higher. Soft Parariy, . Many oth &m on ran 
rubber interlayer aids Or cal] Prope ers. Ww, org Rivicly, 
shock resistance, fe Your "ties Bulleg, for 
SO8 ee ee e2e2eeSe2e288808 08 Pany d Americ in CE. om. 
istribura, 2 Harg “50 | 





If you want life-time corrosion protec- 
tion for special parts needed in quantity 
++. we may save for you by molding them 
of Ace hard rubber or plastics to your 
most exacting requirements. Our facili- 
ties among world’s largest. Ask for 
recommendations, 


On job after job, this 80-gpm. centrifugal 
pump has earned highest praise. Hard 
rubber casing and impeller, Hastelloy 
C shaft. Handles nearly all corrosives, 
Mechanically simple, trouble-free. Bulle- 
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E processing equipment of rubber and plastics 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET « NEW YORK 13, N, Y, 
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How Capacitrols solved BOOKSHELF . . . 


BARBER -_ 
COLMAN critical temperature control 


interest to the organic research 
chemist; some may be of value 


problem in transistor to the chemical engineer. 
As in previous volumes, repro- 


ducibility has been insured by 


Wheelco 
Inetruments - having each set of directions 
cae : a checked by another group of 


: oe on oe ane are rer re chemists. Safety precautions, 





manufacture at RCA 
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EACH ZONE 8 IN. LONG, 
HEATED BY 1000 WATT 
TEMPERATURE RESISTOR CONTROLLED BY 
INDICATED BY MODEL 402 FURNACE OPERATES UNDER MODEL 407 CAPACITROLS 
DRY HYDROGEN 
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Diagram above shows smaller of two furnaces 
producing transistor cells. Two minute balls 
of indium are alloyed onto opposite sides of 
a .002 in. thick slice of germanium. Zones of 
germanium-indium alloy must grow inward 
toward central plane of germanium wafer to 
within .0O1 in. of each other. Conveyor belt 
carries cells through four furnace zones 
heated by resistors rated at 1000 watts per 
zone. Two Model 407 Capacitrols control 
temperature of zones 1 and 2. One Model 
402 Capacitrol indicates temperatures in 
zones 3 and 4 by switching. 

Photo at left shows workers preparing cells 
before Wheelco Control Center of larger, 12- 
zone furnace on which Model 407 Capacitrols 
similarly control and indicate temperature. 
Controlled temperatures are 610 to 550C 


By applying accurate Wheelco 400 Series Capacitrols to two furnaces, 
RCA solved the key problem of process temperature control during 
crystal growth in its Harrison, New Jersey, transistor plant. The 400 
Series Capacitrols are completely self-contained, direct-deflection-type 
indicating controllers with a wide range of application to jobs where 
temperature control is critical. 400 Series Capacitrols operate on the 
proved and accepted Wheelco “electronic control principle”—a precise 
control circuit constantly sensing changes in the measured variable. 
Simple design, careful workmanship, and quality materials insure long, 
trouble-free service. Write today for details of RCA’s challenging prob- 
lem and the simple solution found in Wheelco’s 400 Series Capacitrols. 


BARBER-COLMAN COMPANY 
DEPT. N, 1585 ROCK STREET, ROCKFORD, ILLINOIS 
BARBER-COLMAN of CANADA, Ltd., Dept N, Toronto and Montreal, Canada 
Industrial Instruments « Automatic Controls e Air Distribution Products 


Aircraft Controls « Small Motors « Overdoors and Operators e« Molded 
Products « Metal Cutting Tools » Machine Tools « Textile Machinery 





names and addresses of manu- 
facturers and identification of 
apparatus by catalogue number 
are added desirable features. 


| iiianaane The time-saving device of carry- 
CONVEYOR BELT” ing a cumulative subject index 
= ’ # for volumes 30-35 inclusive has 
eee ietrees cornet ===5 eee oe ee been continued. 
, r ®!lololo Thanks to the editor and pub- 


lisher for a job well done. 


Briefly Noted 


DATA FOR Cost ESTIMATION—Im- 
PERVITE STANDARD IMPERVIOUS 
GRAPHITE PROCESSING EQuIP- 
MENT. 32 pp. Available on letter- 
head request. By G. Sarvadi. G. 
Sarvadi, Falls Industries, Inc., 
Aurora Rd., Solon, Ohio. De- 
signed to help with cost 
estimation and selection of im- 
pervious graphite processing 
equipment (including all stand- 
ard equipment produced by 
Falls Industries under Impervite 
name). Covers heat exchangers 
(tube and shell, cubical, cross 
bore, plate, bayonet), cascade 
coolers, HC1 absorbers, towers, 
centrifugal pumps, rupture disks, 
pipe, fittings and valves. De- 
tailed costs furnished in $/sq. ft. 
of transfer area or other con- 
venient unit. 


CAREERS IN NUCLEAR SCIENCE AND 
ENGINEERING. 34 pp. 10¢. Atomic 
Industrial Forum, 8 E. 54th St., 
New York 22, N. Y. Illustrated 
booklet based on proceedings of 
a conference for high schoo! 
science students held last Sep- 
tember at Navy Pier, Chicago. 
Features talks by E. Walker, 
president of Pennsylvania State 
University; L. R. Hafstad, vice 
president and director of re- 
search of General Motors Corp.; 
F. L. Hovde, president of Purdue 
University. 

ENCYCLOPEDIA OF AMERICAN AS- 
SOCIATIONS. $15. Gale Research 
Co., 424 Book Tower, Detroit 26, 
Mich. A listing of more than 
5,000 associations, societies and 
chambers of commerce divided 
into six basic sections: Trade, 
Business, Agricultural and Gov- 
ernmental; Scientific and En- 
gineering; Educational and So- 
cial Welfare; Medical and 
Health; General Associations 
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(fraternal, veteran, athletic) ; 
Chambers of Commerce (na- 
tional, state, local, foreign). 
Each association listing includes 
address of national headquarters, 
executive secretary, number of 
members and staff, year founded, 
description outlining membership 
and purpose of group. 


BIBLIOGRAPHICAL ABSTRACTS OF 
METHODS FOR ANALYSIS OF SYN- 
THETIC DETERGENTS. 44 pp. $1.£0. 
American Society for Testing 
Materials, 1916 Race St., Phila- 
delphia 3, Pa. Updates and 
supersedes 1953 edition, contains 
311 abstracts arranged chronol- 
ogically from 1888-1955. Should 
be useful to detergent analysts 
and others interested in field of 
textiles, dry cleaning and laun- 
dering; those concerned with 
purchasing detergents for insti- 
tutional maintenance. 


SYMPOSIUM ON SPEED OF TESTING 
NON-METALLIC MATERIALS. 86 pp. 
$2.50. American Society for 
Testing Materials, 1916 Race St., 
Philadelphia 3, Pa. Covers test- 
ing--from very slow to very 
rapid rates—of wood and wood- 
base materials, glass, yarns, 
plastics, rubber, concrete, paper. 
Illustrated with graphs, charts, 
photographs. 


MORE NEW BOOKS 


CHEMISTRY AND TECHNOLOGY OF 
LEATHER. Vol. 1—Preparation 
for Tannage. Edited by F. 
O’Flaherty, W. T. Roddy and 
R. M. Lollar. Reinhold. $14. 

DEFECTS AND FAILURES OF METALS. 
By E. P. Polushkin. Elsevier. 
$12.50. 

ION EXCHANGE AND ITS APPLICA- 
TIONS. Macmillan. $7.50. 

MOMENTUM TRANSFER IN FLUIDS. 
By W. H. Corcoran, J. B. Opfell 
and B. H. Sage. Academic Press. 
$9. 

ORGANIC SYNTHESES. Vol. 36. 
Edited by N. J. Leonard. Wiley. 
$3.75. 

REACTIVE INTERMEDIATES OF OR- 
GANIC CHEMISTRY. By J. E. 
Leffler. Interscience. $6. 

STRESS CORROSION CRACKING AND 
EMBRITTLEMENT. Edited by 
W. D. Robertson. Wiley. $7.50. 

TECHNIQUE OF ORGANIC CHEM- 
IstTRY. Vol. III. 2nd ed. Part I— 
Separation and _ Purification. 
Edited by A. Weissberger. In- 
terscience. $17.50. 

UNIT OPERATIONS OF CHEMICAL 

.. ENGINEERING. By W. L. McCabe 
and J. C. Smith. McGraw-Hill. 
$10.50. 
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& HILADELPHIA SERIES HP 
HIGH PRESSURE Pumps 


... ere the solution to these and many other process 
pumping requirements outside the realm of ordinary 
proportioning pumps. 


CATALOG HP-1254 describes these advanced design 
Pumps. They meet an entirely new conception of 
operating requirements—demanded by modern high 
pressure processing techniques, 


PHILADELPHIA PUMP & MACHINERY COMPANY 
13500 Philmont Avenue, Philadelphia 16, Pa. 


SUBSIDIARY, AMERICAN METER COMPANY 
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Photographer Bernard Hoffman uses a tiny droplet of water, forming and 
falling, to illustrate time sequence. 


Controlling Time 
in Fluid Engineering 


Even in simple hydrodynamic situations like the one pic- 
tured above, time sequence is measured in micro-seconds. 
More often than not, other factors—such as pressure, vol- 
ume and flow —all tend to complicate fluid time control. 
That’s where the engineering leadership of S. Morgan 
Smith can help you most. 





SMS Rotovalves, for example, will give you the closest 
control of closing time ...as quick as one second or as 
slow as needed. Their fast initial shut-off limits reversal 
of flow, and closure is positive and drop-tight. Rotovalves 
are easier to operate, requiring less power for mechanical 
or electrical operation, and their full line opening means 
less head loss and lower pumping costs. 


SMS offers you a complete line of standard Rotovalves, 
Ball Valves and R-S Butterfly Valves, as well as special 
application engineering help. To obtain full information, 
call our nearest representative, or write S. Morgan Smith 
Company, York, Penna. 


HYDRODYNAMICS 





AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Rotovaives ¢ Ball Valves ¢ R-S Butterfly Valves + Free-Discharge 
¢ Liquid Heaters *« Pumps ¢ Hydraulic Turbines & Accessories 
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Frank L. Rubin 


How TO SIMPLIFY SHELL 
SIDE CALCULATIONS. PAGE 
257. 


Among the many people in the 
world who operate best on a busy 
schedule is heat transfer expert 
Frank Rubin. Rubin is a sales 
engineer for the Downington 
Iron Works, Inc., Downington, 
Pa. He’s responsible for the 
preparation of sales proposals 
for tubular heat transfer equip- 
ment. These duties include the 
complete process design of 
equipment for thermal condi- 
tions, mechanical design for 
compliance with code and cus- 
tomer requirements, detailed de- 
velopment of material costs, and 
determination of shop _ labor 
needs for construction. 

Rubin was technically trained 
at Brooklyn Poly and at Cooper 
Union’s School of Engineering. 
He earned his chemical engi- 
neering degree at the latter 
school in 1946. Meanwhile, 
though, he had already acquired 
a liberal arts degree from 
Brooklyn College. 

Over the years, he has had 
extensive experience as job and 
process engineer, research chem- 
ist, draftsman, and heat transfer 
engineer. He has published a 
great deal in all of these fields 
and has plans for several other 
papers. 

Besides his active member- 
ship in the AIChE and the 
ASME, he’s busy continuing his 
education at night at Temple 
University’s School of Business 
Administration. 

Rubin’s pet home project con- 
sists of trying to grow a first- 
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class lawn. To date, he reports 
considerable success and has de- 
veloped a “firm belief” in the 
qualities of Merion Blue Grass— 
a locally developed product. 

Swimming and ice skating are 
two sports he enjoys, in particu- 
lar, because the family can share 
them with him. But Rubin’s 
friends report that he’s really 
primarily a baseball fan—an 
avid rooter, in fact, of the 
Brooklyn Dodgers for nearly 
three decades. 

In regard to his article he tells 
us Downingtown Iron Works 
will furnish, on request, a table 
of tube counts for various shell 
diameters and types of construc- 
tion. 





el 
Alfred H. McKinney 


USE “K’s” TO SPEED FLOW 
CALCULATIONS. PAGE 263. 


A man with an eye on the 
future of instrumentation is 
chemical engineer Alfred Mc- 
Kinney. 

McKinney studied at Drexel 
Institute of Technology where 
he earned his B. S. in chemical 
engineering in 1932. His first 
job was with the Philadelphia 
Quartz Co. and he stayed with 
the firm nearly 20 years. Since 
1951, he has been associated 
with Du Pont’s engineering de- 
partment. 

At home, his main activities 
are work on miniature control 
devices in his basement work 
Shop. He’s also getting fairly 
adept at helping his two daugh- 
ters with their school projects. 
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CORROSION-RESISTANT 


ROCESSING 


EQUIPMENT 


Mixing Tank 
25 to 500 gal. 


“Pulp Tank 
500 to 2,000 gal. 


Storage Tank 
100 to 5,000 gal. 


IS 

PRECISION BUILT 

TO YOUR 

SPECIFIC 
REQUIREMENTS 

TO GIVE 
RO) \ [em 42-¥ am @) 2 

PEAK PERFORMANCE ‘ 


WITH 
LOW MAINTENANCE 


WRITE 

for technical 
bulletins fully 
describing 
each of these 
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units. 
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Darling rubber lined fron body gate valves are 


equipped with special alloy working parts 
and are available in rising stem, cylinder or 


motor operated, or quick-opening types. 


DARLING RUBBER LINED 
IRON BODY GATE VALVES 


Problem: How to get away from costly, special alloy gate valves 
in handling corrosive fluids and still have long, trouble-free 
valve life. 


Answer: For pressures up to 150 pounds and temperatures to 
180° use Darling iron body gate valves with the permanently 
bonded hard rubber lining. They’re giving outstanding service 
in job after job. Moreover, they have the Darling fully revolving 
double disc parallel seat feature that multiplies disc and seat life 
and assures tight closure longer . . . much longer! 


Write for complete information on these exceptional rubber 
lined valves... or for data on other Darling gate valves including 
the range of alloys, types and constructions 
for ordinary or special services. 
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DARLING VALVE & MANUFACTURING CO. f State 
Williamsport 3, Pa. 


Manufactured in Canada by 
Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 


oO ome 
VALVES 
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His concern with instrumen- 
tation has resulted in one inter- 
esting prediction. He thinks the 
day will come when we can simu- 
late complete plant operations— 
completely controlled automati- 
cally—on the lab bench. Small 
scale tryouts will be less expen- 
sive in terms of time, materials, 
and equipment, in developing 
needed process and control data 
too. 

For some years (1939-1951) 
McKinney taught mathematics 
and physics at Drexel’s evening 
school. Recently, he also found 
time to write the sub-section on 
laboratory control apparatus for 
Considine’s forthcoming hand- 
book on instrumentation and 
control. 

Among the societies in which 
he is an active member are the 
following: American Institute 
of Chemical Engineers, Ameri- 
can Chemical Society Tau Beta 
Pi, the Delaware Society of Pro- 
fessional Engineers, and Frank- 
lin Institute. He was also a 
charter member of the Philadel- 
phia Instrument Society which 
later became the Instrument So- 
ciety of America. 

Some years ago, McKinney be- 
came quite a serious student of 
bridge. So much so, in fact, that 
he began to teach the subject 
and to play in national tourna- 
ments. But now, he says, activi- 
ties are limited to regular Fri- 
day night rubber games with old 
cronies. 





M. Nadel 
To Hit TARGET DATE, 
CONTROL YOUR CONSTRUC- 
TION SCHEDULE. PAGE 261. 
Chemical operator-trainee, 


technical coordinator, process 
engineer, project engineer and 
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Helicoid Gages 












men- field engineer—so reads the ex- 
iter- perience record of M. Nadel, this 
3 the month’s Chemical Engineering 
imu- construction expert. 
ns— While Nadel’s article is ample 
nati: | evidence of how he has applied 
mall | this experience on the job, we 
pen- think he may find such experi- 
‘ials, ence useful in off-hours since he 
ping is a self-styled do-it-yourself 
data victim. 

At Day & Zimmerman, Inc., 
951) Philadelphia, Nadel has spent 
atics the past five years as process, 
ning project and field engineer. He 
und has worked on the design and 
n on construction of process plants 
; for and in the preparation of engi- 
and- neering and construction esti- 
and mates, reports and proposals. 

At his Philadelphia home, 
hich Nadel and his wife are busy in- 
. the tegrating November-baby Amy 
itute into the life of their household. 
neri- And in the Nadel, home that 
Beta means—among other things— 
Pro- learning to appreciate high- 
ank- fidelity jazz. How this integra- 
io a tion may affect golf and tennis i 
adel- activities has not yet been pre- 


hi dicted. © 
— , om he became a registered Long Life and 


ee be gid Py ~ a ; 
, ia, B. S. 
ihe | phan, Nadel comed 25S | enduring accuracy 


that Virginia University, in 1949, 








yject and took graduate studies at is built in! 
¥ Stevens Institute of Technolo 8 

tive | in 1951. ” Why HELICOID Gages 

Fri- _Nadel learned his practical en- ® Sustained accuracy of HELICOID Gages last longer ! 

a old gineering the hard way as a through years of hard service comes Socket (1) Is one-plece drop 
kaaarne sie lpn = = from superior design and construction. forging, streamlined to reduce 
and -* ytd pnt yg The HELIcoID Gage has many unique isnt 
Norda Essential Oil & Chemical and exclusive features. It is not only a Bourdon eo py at 
in Meets OS Wine te be, pressure instrument of the utmost pre- wane peli ia = 

és aa a A eae ; ee Tube is welded to forged socke 
came a technical coordinator at cision but one that requires but a mini b oe beset 
Picatinny Arsenal, Dover, N. J. mum of maintenance throughout a long : 
Here, Nadel coordinated activi- service life. papery or aa iia 
ies 0 e utilities, traffic, in- e smooth rotation o e spira 
, of th tilities, traffic, Th th rotati f th iral Helicoid movement (6) is cor- 
spection and production units movement and cam outlasts and out- sone taaielaitih. 
associated with production of performs other gage types. There are *eanesher wemethnde 
various propellants and explo- no gear teeth to wear out. available. 
— ‘ HELICOID Gages are available to meet 
Nadel is an associate member every type of pressure indicating re- 
« = pi ngy ni sey quirement. Ranges are from 15 to 20,000 
section o e American Insti- . 
; : .s.i, and vacuum or compound. 
tute of Chemical Engineers. At P ” 
present, he is also his firm’s rep- Write for catalog today 
resentative to that section. 
ATE, Born and raised in Boonton, co 
RUC- N. J., Nadel has spent most of Helicoid Gage Division 





his thirty years in the Middle 











261. Atlantic area. And, if Day and AMERICAN CHAIN & CABLE 

inee, Zimmerman has anything to say 

wen about it he'll stay on and spend 929-E Connecticut Avenue + Bridgeport 2, Connecticut 

and the next thirty there too. 
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George Weber G 
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248. 
Stauffer Chemical’s George 
Weber, manager of the firm’s D 
Brooklyn plant, “started at the se 
bottom” and during the ensuing 
38 years worked his way up to mi 
his present position. th 
Now 63, Weber—a native F 
Brooklynite—actually got his as 
technical start when, during Le 
World War I, he served in the Bi 
P] @ Chemical Warfare Service, in m 
Standardized Line this country. After joining 
Stauffer, he educated himself in th 
FOR WET AND DRY PITS his chosen field by night school pl. 
studies at both Pratt Institute on 
Check this new standardized line of Deming Sewage Pumps. and Brooklyn Poly. ket Wi 
BULLETIN 7500 shows their modern features and explains Commenting on today’s widely his 
their advantages. publicized shortage of technical sti 
hie tructi — To talent, Weber feels that more 
y duty construction, close tolerance dowelring fittings from emphasis and attention should Pe 
motor base through to pump casing, and positive alignment of be focused on the high school ch 
all rotating and guide-bearing ports assure smooth, dependable student and the high school me 
operation and a minimum of maintenance. curriculum. It is here, he says, | 
And note this: Obsolescence factors reduced to a minimum! where a boy’s educational future ro: 
Sizes range from 2% to 4-inch discharge. Pumps handle solids is charted and determined. To ae 
from 11% to 3 inches in size. Single and Duplex units available succeed a chemistry—a field, in- my 
f =g * a cidentally, where we’ve only be- his 
or wet and dry pit installations. Capacities range to 900 g.p.m. t heh ah tana 
and heads to 110 feet. Units can be furnished with various types ee “ 2 | 
: Weber’ states—“‘requires not ox 
of drives up to 20 H.P. only the usual ingredients of tre 
AND NOTE THIS: hard work, and talent or apti- ore 
Quick deliveries assured. Repair tude, but also careful selection of va 
parts available for prompt shipment. courses.” i, 
Retiring and _ self-effacing, sis 
Send for Bulletin 7500 NOW! Weber is popular with his fellow so} 
2 employees and regarded as one Ri 
THE DEMING COMPANY, 525 niicniiiis Salem, Ohio dt tee thes hates i ae | 
aaa ear Seonespaneesaaeta eee Scars | ganization with a_ seniority tal 
“close to the top.” S01 
am it with STANDARD Outside interests range from an 
the ACS to the Brooklyn Cham- to 
ber of Commerce and the Federal cal 
Grand Jurors Assn. Hi; 
He is also, as might be ex- is 
pected, a Dodger fan which may are 
“and roll up SAVINGS! ! help explain his interest in the the 
i Borough’s Chamber of Com- ( 
Peon 2 FS REET Ss ke Se : sre | merce activities. An 
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G. Douglas Gardner 
= SOLVING UNEXPECTED 
AGE CORROSION PROBLEMS. 
PAGE 292. 
orge National Petro-Chemicals’ G. 
rm’s Douglas Gardner is the firm’s 

the senior inspection engineer. 
ling Gardner earned his B. S. in 
» to metallurgical engineering from 

the University of Utah in 1944. 
tive From 1941 until 1947, he worked 

his as a metallurgist at the Salt 
ring Lake experiment station (U. S. 

the Bureau of Mines) on _ hydro- 
in metallurgical research. 
ning At that time he transferred to 
if in the coal-to-oil demonstration 
hool plant at Louisiana, Mo., to work 
tute on metal problems connected ; 

with the high-temperature, J 
dely high-pressure processes under 
1ical study there. 

In 1953 he join ati i i i 

— oll il Maisie gong made of du Pont Chemiseal Expansion Joints and Flex- 
hool charge of the inspection depart- | — peppers “ = bhaeinenid 
oat snk and it four ieeenbenn, T E F L O N | protect costly chemical piping, usually 
ays, Gardner’s specialties are cor- | low in impact strength. 
ture rosion control and materials | . : 

To sleatldty: an idh-an saeneniae de They absorb shock, vibration, thermal 
jit [sien for hightomperatore ang rr germgcne ca oes 
r be- igh-pressure processes. p 
face, He has siilished papers on ends and nozzles. Eliminate gaskets, 

not oxidation of metal sulfides, ex- adaptors and slip joints. Are imper- 
3 of traction of metal oxides from vious to all chemicals excepting only 
apti- ores, corrosion problems and molten alkali metals, fluorine under 
yn of various aspects of metallurgy. pressure and chlorine trifluoride. 

Doug Gardner’s family con- 
cing, sists of his wife, Fern, and four All TEFLON Expansion Joints and 
slow sons: David, 15; Robert, 11; Flexible Couplings are pressure tested 

one Richard, 9; and Mark, 5. 

: aap peel: D ike at the plant . . . and flexural tested, 
e or ; PRES HEFEe, Sone SESNE too, for special requirements 
ority taking camping trips with his : P q , 
sons to nearby areas. He is also Write for Bulletin EJ-1155. 
from an avid photographer and likes 
ham- to watch football—pastimes he 
deral can also enjoy with his children. 
His most useful hobby, though, ; 
1 eX: is carpentry. His skill in this 
may area has done a lot to beautify UNI TED S$ TA TES GA SKET CO. 
1 the the Gardner home. 
Com- Gardner is a member of the CAMDEN 1, NEW JERSEY 
American Society of Metals. 
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-FLOC is 


as effective 
for caustic 
purification <:2 


Requirements of the caustic industry 
today are demaiding greater purifi- 
cation of caustic than in the past. To 
match the demand, SOLKA-FLoc* — 
chemically pure wood cellulose—has 
been developed to the point where it 
is consistently twice as effective for 
caustic purification. 


. + and the only adsorbent 
that also functions as a 
superior filter aid 


The advantages of SOLKA-FLOC as a 
fast, safe filter aid for makers of caus- 
tic soda, industrial metals, pharma- 
ceuticals, and many other things, 
include . . . economical volume of 
clarified filtrate... adsorption of im- 


purities . .’, stable pre-coat . . . no 
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, 


“bleeding” of filter aid . . . no loss of 
cake due to pressure drop...no abra- 
sion of pumps or valves... very little 
retention of filtrate in filter cakes. 
SOLKA-FLOC comes in a wide range 
of grades for your specific needs. For 
samples and more information, write 
Dept. FD-2, our Boston office. A 
representative will gladly call. 


*Sold in Canada by Brown Forest Products, 
Ltd., Montreal, Que. (Alpha-Floc) 


BROWN “yg 


General Sales Office: 
150 Causeway Street, Boston 14, Mass. 
Mills: 
Berlin and Gorham, N. H.; Corvallis, Ore. 
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Wallace R. Gambill 


How TO ESTIMATE ENGI- 
NEERING PROPERTIES. 
PAGE 235. 


Union Carbide’s Wallace Gam- 
bill spends most of his time 
working with the firm’s Nuclear 
division in Oak Ridge, Tenn. 
Just now he’s connected with the 
ANP (Aircraft Nuclear Propul- 
sion) project and working on 
heat transfer and physical 
property studies under H. F. 
Poppendich. 

Going back a bit, Gambill 
graduated from Georgia Tech in 
1952 with a B. S. in chemical 
engineering. On June 6—the 
same day he graduated—he was 
also married. The Gambills now 


have two daughters (aged 13 
and 3 years). 
After graduation, Gambill 


started working for Carbide & 
Carbon in So. Charleston, W. 
Va., in the engineering depart- 
ment. Some of his time during 
this period was spent doing 
process design work for a “Dy- 
nel” synthetic fiber plant. The 
rest of the time was spent with 
C. H. Gilmour in heat transfer 
design and special studies. 

Then, for some months before 
he left Charleston, he worked 
with A. K. Doolittle, senior 
scientist of Carbide’s research 
department, working on a com- 
prehensive theory of the liquid 
state. 

Outside the office, Gambill en- 
joys photography and hunting 
as hobbies. Another of his past- 
times is cave exploring or “spee- 
lunking” Gambill estimates that 
he has explored about twenty- 
five undeveloped caves through- 
out the South. 

While in college, Gambill won 
the Perry award for freshman 
English, the AIChE Nat’ 
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Scolastic award for the Georgia 
Technical Chapter and hit the 
dean’s list every quarter. 





Anthony A. Romeo 


A FUNCTIONAL PIPING 
FLOWSHEET. PAGE 255. 


Of his twenty-two years of 
design and drafting experience, 
Anthony Romeo _ has __ spent 
twenty years in the piping field. 

Just now, Romeo is with the 
James P. O’Donnell firm, New 
York, in charge of a group re- 
sponsible for the piping design 
and layout of chemical plants 
and refineries. Romeo has been 
with the firm since 1948, except 
for a one-year stint with Scien- 
tific Design—where he was on 
a similar assignment. 

Twenty years ago, Romeo got 
his first job in the piping field 
at the Navy Yard in Brooklyn, 
N. Y., and—not long after—as 
supervisor of shipbuilding at 
Newport News, Va. Later, as 
associate marine engineer, at 
Newport, he took charge of the 
design and layout of piping sys- 
tems for naval vessels. 

Romeo studied mechanical en- 
gineering at City College, New 
York; marine engineering at 
NYU; and specialized in pipe 
stress analysis at Pratt Insti- 
tute. 

Like another of our February 
authors—G. Douglas Gardner— 
Romeo prefers woodworking 
household items to other pas- 
times. So far, he has polished 
off a living room set in modern 
design and soon he plans to 
tackle the job of turning out 
furniture for the dining room. 
Romeo also plays chess, golf and 
collects jazz records—especially 
dises made by small combos. 








DAY J UMBO MIXERS @e@@ meet every 


requirement imposed by heavy loads. For instance, the standard-duty 
DAY Jumbo Mixer is equipped with two roller bearings mounted on 
heavy fabricated supports. Heavy-duty units have an extra outboard 
bearing to eliminate cantilever action or drift. Air- and grease-seal 
stuffing boxes and 3-piece, dust-type covers are standard equipment. 
Agitators have a laminated outer ribbon, continuous welded, ground 
smooth, with outer ribbon having a relieved trailing edge to eliminate 
rubbing action. Tanks can be equipped with heating or cooling jackets 
for 40, 60 or 80 psi. Available in 600- to 3850-gallon capacities. For 
complete information write for Bulletin 800. 


rouNnodeod ?: ©: 9 


in mixing equipment Dy NG means longer life span 


THE J. H. DAY COMPANY 


DIVISION OF CLEVELAND AUTOMATIC MACHINE CO., 
4926 BEECH ST., CINCINNATI, 12, OHIO 


MEXICO: T. DE LA PENA @ HIJOS, S. A. NAZAS 45-A MEXICO 5-DF 


E bs Quality equipment for baking, paint and varnish, printing ink, 

Romeo lives in East North- chemical, rubber, pharmaceutical, cosmetics, paper and pulp, 
port, L. I. explosives, food, ceramics, candy, soap, sugar and milk products 
CuemicaL ENGINEERING—February 1957 325 














150,000,000 standard fastenings in Brass, Bronze, 
Stainless, Aluminum, Copper, Nickel and Monel ! 


A call to your Harper Distributor and the fasten- 
ing you want is on its way! Easy as that because 
he stocks thousands and thousands of standard 
fastenings for your convenience. Why shop? 
Why wait? Call your Harper Distributor for 
specialized attention and immediate delivery! 


THE H. M. HARPER COMPANY 


8209 LEHIGH AVENUE + MORTON GROVE, ILLINOIS 
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Laboratory tests prove greater strength 


HARPER 








of Harper stainless steel machine bolts A 
TENSILE © 
Independent laboratory tests* on stainless i 
steel machine bolts produced by The H. M. Abra a 
Harper Company and three other leading A 
producers of fastenings, prove Harper supe- SHEAR = 
riority in Yield, Tensile, and Shear Strength. ’ ‘ Se 
Chart shows the actual results of these tests HARPER pi: as 
. irrefutable proof of Harper superiority! A oo 
For complete details request Form No. 126. YIELD = : 





*By R. W. Hunt Laboratories 
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Earle F. Young Jr. 


NEw Toot ANALYZES 
MIXING STAGES. PAGE 24], 


Earle Young is a graduate of 
Carnegie Institute of Technol- 
ogy, where he received a B. §. 
in chemical engineering in 1949, 

For the first two years of his 
career in industry, Young was 
employed as a research engineer 
with Babcock & Wilcox Co., in 
Alliance, Ohio. Then, in 1951, 
he joined Mathieson (later Olin 
Mathieson) Chemical Corp, at 
Niagara Falls, N. Y. 

Here, at different times, he 
handled a variety of assign- 
ments doing research, cost and 
project engineering work. He 
became a project group leader 
—a position he held until the 
end of 1955. 

In 1956, he joined Jones & 
Laughlin as a process engineer 
in the chemical engineering 
services department. Last July, 
he transferred along with the 
department to the research divi- 
sion. 

Three months later, he was 
promoted to senior development 
engineer—with wider responsi- 
bility in pilot plant and develop- 
ment programs (in the fields of 
ore and raw materials, by-prod- 
ucts, and pollution abatement). 

Young is a member of AIChE 
and a charter member of the 
American Assn. of Cost Engi- 
neers. He was co-author in two 
series of articles, “Simple Re- 
actor Design” and “Reactor De- 
sign for Complex Reactions,” 
which have appeared as a part 
of the CE Refresher series in 
this magazine. Evenings, he re- 
turns to his alma mater where 
he is an instructor in CIT’s 
night school. 

Young is married to the 
former Rosalie Coleman—also 4 
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CIT graduate—and has two sons 
and a daughter. He makes his 
home in Mount Lebanon, Pa. 

He is the son of the late Earle 
F. Young, who was vice presi- 
dent of Weldon & Kelly Co., 
Pittsburgh, Pa. 





Herbert Briggs Sargent 
How TO DESIGN HAZARD- 
FREE SYSTEM TO HANDLE 
ACETYLENE. PAGE 250. 


Linde Air Products’ Herbert 
Sargent, who is senior technical 
consultant at the firm’s Speed- 
way Engineering Laboratory, 
brings to acetylene technology 
the wisdom gained during a 
twenty-year association with 
this “fickle” material. 

Sargent joined Union Carbide 
& Carbon Corp. in 1936 as a re- 
search engineer at the Acetylene 
Research Div. of Prest-O-Lite 
Co. (now Linde Air Products 
Co.). During his years at Car- 
bide, Sargent has worked on 
various problems in handling 
acetylene, particularly stability 
and behavior on decomposition. 
Among the noteworthy accom- 
plishments with which Sargent 
has been associated is the flame- 
plating process for making 
metal and ceramic coating which 
uses oxygen-acetylene detona- 
tions to heat and propel par- 
ticles. 

The University of Minnesota 
awarded Sargent his bachelor’s 
in chemical engineering in 1935. 
Over the years, he has been ac- 
tive as a member of the Ameri- 
can Chemical Society, American 
Rocket Society and Combustion 
Institute. 

Whenever Sargent wants a 
change of pace, he collects native 
Indiana trees and_ shrubs; 
throws and fires stoneware jugs, 
pots and bowls. 










































HARPER 


° CORROSION-RESISTANT 
e. FASTENINGS 
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WHAT SPECIAL PART DO YOU NEED? 


Let Harper Flo-Form save you time, money, metal! 


Only Harper, with its vast experience in corrosion-re- 
sistant fastenings, could develop Flo-Form—the copy- 
righted name for an exclusive process that turns out 
problem specials better, faster, and at lower cost! Call 
your nearby Harper Branch and outline your “special 
problem” to a Harper Application Engineer. See how 
quickly the team of Harper engineering, metallurgical, 
and tooling specialists speeds the right answer to you. 
See how Harper Flo-Form produces a cleaner, stronger, 
better special . . . faster .. . at lower cost! Draw upon 
our thirty-three years of know-how. Send your problem 
to The H. M. Harper Company, today! 


THE H. M. HARPER COMPANY 


8209 LEHIGH AVENUE *« MORTON GROVE, ILLINOIS 


Meet Harper Application Engineer, 
JAMES TURNBULL 


Mr. Turnbull is typical of Harper Application 
Engineering Service. From the Harper Branch 
in New York City, he works with industry 
throughout Metropolitan New York. Impor- 
tant service by Mr. Turnbull includes daily 
solutions to special problems, through hand- 
in-glove work with Harper users. 





















































The Harper infinity symbol, as 
shown above. and the name FLO- 
FORM are registered trade marks 
of The H. M. Harper Company. 








Meese Features! 





OIL RECLAIMER 


purifies vacuum pump oil by con- 
tinuous recirculation, either on a 
full-flow or by-pass basis, or in- 
termittently on a batch basis, de- 
pending upon the requirements 
and physical layout of your plant. 


OIL RECLAIMER 


HILCO OIL RECLAIMER SYSTEMS are 
the finest available for VACUUM PUMP users 


A simple, economical and efficient method of restoring contaminated 
lubricating and sealing oil to the full value of new oil. HILCO Oil 
Reclaimers are used for the purification of vacuum pump oil in con- 
junction with the manufacture of transformers, condensers, capaci- 
tors, drugs, vitamin concentrates, radio tubes and light bulbs, essen- 
tial oils, optical lenses, refrigeration compressors, tifanium and many 
other products. A HILCO will produce and maintain oil free of all 
solids, sludge, acid, moisture, solvents, and dissolved gasses and re- 
store viscosity, dielectric strength and other specifications to new 
oil value. 















(e) 
THERE IS A HILC 
FOR EVERY — PUR- 
IFICATION JO 

AND EACH OFFERS 


you 


saul wena: For Complete Details 
Ask For Bulletin R-160 


131 WEST FOURTH ST. ELMIRA, N.Y. 
IN CANADA: Upton-Bradeen-James Lid., 890 Yonge St., Toronto; 3464 Park Ave.. Montr 
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Any Unsolved Problems? 
Sir: 

All well-informed persons 
realize that unknown truths are 
probably as numerous as the 
known ones. But nobody has yet 
attempted to explore in detail] 
what remains to be done in each 
and every area of knowledge. 
That is what Robert E. Pike and 
I propose to do. 

Consequently, if any of your 
readers are aware of any sig- 
nificant problem in their own 
field which has up till now re- 
mained unsolved, or any impor- 
tant fact which has been some- 
how neglected, they are invited 
to take part in our survey, which 
will be published next year by 
the Philosophical Library. We 
mention as typical entries: That 
nobody knows the causes of 
cancer, that nobody has ex- 
plained the physiology of sleep, 
that nobody has succeeded in 
proving that Joan of Arc was 
actually burned to death. 

All contributions should be 
limited to 1,500 words, setting 
forth a mere exposition of the 
problem in question. Each 
author is asked to write so as 
to be understood by the general 
reader. A few bibliographical 
references are desirable. Our 
board of editors will read every 
article submitted, and _ each 
author will receive full credit. 

Papers should be sent to the 
undersigned. 

RALPH B. WINN 
224 Cummings Ave. 
Elberon, N. J. 


Pro: 100 Octane Clear 


Sir: 

_In your December Pictured 
Flowsheet on catalytic reform- 
ing (pp. 374-377) you included 
a footnote which stated that 
several processes, including 
Ultraforming, “can produce only 
about 95 clear octane gasolines 
in normal operation.” 

As regards Ultraforming, this 
statement is incorrect. We re- 
ported at the American Petrol- 
eum Institute meeting in Mont- 
real last May that gasolines of 


February 1957—Cuemicat ENGINEERING 








YVIIM 





red 


rm- 
ded 
hat 
ing 
nly 
nes 


his 
re- 
rol- 
nt- 

of 


-RING 





XUM 


PRO & CON 


Cc. H. CHILTON 


better than 100 octane are pro- 
duced in norma! operation of the 
21,200-bbl./day Ultraformer lo- 
cated at American Oil Co.’s re- 
finery, Texas City, Tex. During 
the approximate eight months 
which have elapsed since this 
paper was presented, Ultraform- 
ing operations on this unit have 
averaged about 101 clear octane. 

Commercial Ultraforming to 
octane levels greater than 95 
clear is not limited to Texas 
City operations. The feasibility 
of Ultraforming to such octane 
levels has been demonstrated in 
several other commercial Ultra- 
forming units operated by 
Standard Oil and its Ultraform- 
ing licensees. 

ROBERT C. ARNOLD 

Standard Oil Co. (Ind.) 
Chicago, Ill. 


Con: Wrong Numbers 
Sir: 

In going over the Directory of 
Construction Materials in your 
November issue we were pleased 
to find that Amercoat Corp. is 
listed on p. 200 as the manufac- 
turer of epoxy and vinyl tank 
linings in sheet and liquid forms. 

We discovered to our dismay, 
however, that under “Material 
Classification” on p. 199 we are 
not shown as a manufacturer of 
these materials. The material 
code numbers to which our prod- 
ucts apply are 16.5 and 16.6.4. 

F. J. DUNNE 
Amercoat Corp. 
South Gate, Calif. 


> Inadvertently, code numbers for 
Aluminum Co. of America (No. 6) 
and Amercoat (No. 7) were 
switched in the section on classifi- 
cation of materials. Easiest way 
for our readers to rectify this mis- 
take is to switch the two numbers 
in the left-hand column of p. 200 
80 that the listings on pp. 198-199 
then refer to the proper manufac- 
turers.—Ep. 


Charts Look Alike 
Sir: 

“The Coming Nuclear Indus- 
try,” by H. E. Anderson in your 
December issue (pp. 191-210), 
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For Every Corrosive Service 




















FreeFlow 


GASKETS made of TEFLON* 


“John Crane’s” FreeFlow construction and chemically inert Teflon 
have been combined as the answer for gaskets in corrosive service. 
This new construction assures a flush fitting with the I.D. of the pipe 
and the inner wall of the Teflon envelope, not possible with the 
ordinary ‘‘wishbone”’ type gasket. (See drawing above). 


This means elimination of: 
1. Flow restriction and turbulence in the line. 
2. Danger of rupture at high temperature due to entrapped air 
between gasket insert and Teflon envelope. 


“John Crane” Teflon FreeFlow gaskets are impervious to prac- 
tically every known chemical or gas and are unaffected by tempera- 
tures from —100° to +482°F., depending on the insert material. 
They are available in all shapes and sizes for a wide variety of appli- 
cations, such as glass lined, porcelain, pyrex and similar equipment, 
including reactor kettles and pipes, distillation columns and nozzles. 
Request full information on “John Crane”’ 
FreeF low gaskets for your particular requirement. 
Ask for our informative booklet, The Best in Teflon, 
for other important technical and application data. 
Crane Packing Company, 6451 Oakton St., 
Morton Grove, Ill. (Chicago Suburb). 
In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


YO crane PACKING COMPANY 4k 
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OUTSIDE JACKET 
4] SURFACE TEMPERATURE 
(DOUBLE JACKET) 
4 70°F. 

{| OUTSIDE JACKET 
 ] SURFACE TEMPERATURE 
WA (SINGLE JACKET) 235°F. 
















INSIDE AIR 
TEMPERATURE 
450°F, 















Synthetic fabric jacket and silicone 
tube retain temperatures from 
upstream to downstream end 


Made in continuous lengths up to 50’, 
this new Quaker hose easily withstands 
temperatures as high as +450°F; as low 
as —80°F. 

As the above diagram shows, the hose 
keeps heat loss—and therefore energy loss 
—to a minimum. (Comparable outside 
temperature of ordinary hot air ducting 
material, such as stainless steel, would be 
about 400° F.). Both the silicone tube and 
the synthetic fabric jacket of Quaker’s new 
hose hold the heat! 

Other advantages? The hose is light- 


weight and fully flexible. And it resists 
abrasion. 

Available in either single or double 
jacket, the hose comes in 1’’ to 4’’ I.D.’s. 
Sizes 1’’ and 1%’ I.D. can be made in 30’ 
continuous lengths; 1%’ to 4’’ I.D. in 50’ 
lengths. The hose takes regular expansion 
and shank hose couplings. 


Want more information? Write to: 
H. K. Porter Company, Inc. Quaker Rubber 
Division, Philadelphia 24, Pa. or Quaker 
Pioneer Rubber Division, Pittsburg, Cal. 


QUAKER RUBBER DIVISION 
QUAKER PIONEER RUBBER DIVISION 
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- K. PORTER COMPANY, INC. 





PRO 1GCON:. .'., 


features an industry flow chart 
on p. 191 which we developed 
and published in May 1955 as 
our Chemical Plants Reference 
File 9-3.11. We would appreciate 
your crediting Blaw-Knox (Co, 
as the source of this material. 
M. M. RAMER 
Blaw-Knox Co. 
Pittsburgh, Pa. 
& The strong resemblance between 
Blaw-Knox’s chart and ours is not 
pure coincidence, as Mr. Ramer 
rightly concludes. We are glad to 
acknowledge the Blaw-Knox chart 
as one of the sources for our ver- 
sion.—ED. 


Titanium’s Deficiencies 
Sir: 

In “Titanium Moves Into 
Process Equipment” (Dec. 1956, 
pp. 238-248), the statement on 
p. 248 that titanium can be “an 
excellent material for racks in 
anodizing, plating and electro- 
polishing baths” should be quali- 
fied. 

Titanium is not generally use- 
ful, like copper, brass and 
aluminum, but is specific and 
limited, like the nickel-chrome 
steels. It-lacks electrical conduc- 
tivity, possibly because of oxide 
formation, and its resistance to 
some common plating-room acid 
baths leaves much to be desired. 

EARL J. MONTIE 
Briggs & Stratton Corp. 
Milwaukee, Wis. 


Pro: Fire Protection Library 
Sir: 

Fire protection and _ preven- 
tion have always been stepchild 
sciences. Until now, not one 
public institution or association 
has set up a comprehensive fire 
protection library easily acces- 
sible to the general public. 

The Brooklyn Public Library, 
Science and Industry Division, 
opened a fire protection collec- 
tion in January. The Ingersoll 
Bldg., located at Grand Army 
Plaza, Brooklyn, is open seven 
days a week for research by 
chemical engineers, fire preven- 
tion specialists and all others in- 
terested in the field. 

Manufacturers’ catalogs, book 
and bulletins pertaining to such 
subjects as flammable liquids, 
fire retardants, foams, dusts and 
explosives would be most helpful 
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loped Any assistance your readers 

5 as may be able to render would be Pema aeons 
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Accuracy vs. Convenience 
ween Sir: 
die This is a belated comment on 
. . . . . 
the article, ‘Liquid Densities 


we Over Temperature Range,” in 
ver- your March 1956 issue (pp. 196- 
198). 
I would like to call your at- 
tention to my correlation pub- 
lished in Ind. Eng. Chem., Jan. U. S. GYPSUM CO., St. Paul, Minn., manufacturers of building 
1949, p. 96. Fig. 1 therein is a materials, occasionally operates for 120 hours ata stretch. The nature of 
plot of Ve vs. Tr, and shows five the work permits no shut-down of dust collecting equipment during this 
i curves, since no one curve would time. For continuous and effective dust control, U. S. Gypsum uses a 
1956, fit all the experimental data. Pangborn Self-Cleaning Cloth Screen Collector. It meets all production 
‘= The data required for use of requirements, keeps employee morale and efficiency high, and salvages 
" ™ this earlier correlation are the 40 cu. ft. of powdered material for re-use during an average 8-hr. shift. 
wie: same as for Prof. Osburn’s, and 


= lieve that mine is fully as @ iy 5 ix Cl ’ 
bi en to horn addition, os ae orn 2 - caning 


it is capable of greater accuracy 


by choosing the proper curve for 
ee Seshoonee: onnaer cise te Dust Collector 


EDWARD S. HANSON —— 













































= Firestone Tire & Rubber Co. 
or Akron, Ohio 
yxide ' The Pangborn Self-Clean- 
ce to = ing Collector combines the 
acid Sir: : i . SS : proved efficiency of the 
ired. I’m sorry that I failed to ime jaa = =F cloth screen collector with 
NTE clude Mr. Hanson’s article in my a | = rE a) continuous automatic oper- 
list of references. : eaelliat A ation. A manifold with in- 
He is correct in claiming that {i Lia Traveling mani- tegral blower slowly trav- 
his correlation is capable of fold allows con- erses the clean air outlets 
greater accuracy than mine. “i i ili Naused ensiation sreoeaerens _—— Cover- 
aii However, to get greater accur- int Hi at constant peak SG, PaSOe FOSS baht 2 - 
? acy one would have to replot his ay oe efficiency ae ine Reagan “pe seta 
Fig. 1 to a larger scale. CoN reverse air current throug 
ita ee ; S the center row to remove 
VE can’t agree that his correla- collected dust from the 
child tion is fully as convenient to use. cloth surfaces. The result 
one It involves reading two values is continuous operation 
ition from a graph and making three providing constant air vol- 
fire numerical calculations; with my ume and suction with high 
cces- method you have only to draw collecting efficiency, but 
two lines on the chart and read pa a fe lower cost and 
“ary, Nile aanman requiring less space. 
s10n, JAMES O. OSBURN 
lec- State University of Iowa 
rsoll Iowa City, Iowa 
rmy 
even 
= Pro: Enzymatic Processes 
s in- Please accept our appreciation C o N T iz oO LS 
concerning the article, “Fermen- 
book tation Catalyzes Enzyme Busi- If your operations require efficient, continuous dust 
such ness” (Nov. 1956, pp. 122-124). control, write for details on the Pangborn Self-Cleaning 
sida, We were particularly at- Dust Collector. Send for Bulletin 915 to PANGBORN 
: 7 CorP., 2600 Pangborn Blvd., Hagerstown, Md. Manu- 
and tracted by mention of an enzy- Sacturers of Dust Control and Blast Cleaning Equipment. 
pful matic process for the recovery of 
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MIESIGHERS 


...if YOU 
are interested 


in MORE than 


“just a job” 


DU PONT 


is interested 
in YOU! 


Please send complete 
resume, including 
details of education 

and experience, to: 

Mr. T. J. Donovan 
Engineering Department 


®LG uv 5. pat.orF. 


Better Things for Better Living 
++. through Chemistry 


To a designer who 
seriously wants to grow 
in his field, 

Du Pont Offers Real 
Opportunity. 


Work on interesting, 
challenging, professional 
assignments. Du Pont's 
vast research program 
assures diversification. 
Your assignments will 
include work in synthetic 
fibres, heavy chemicals, 
pigments, finishes, 
plastics, photo products, 
electrochemicals and 
many other fields. 


Progress and promotion 
are commensurate with 
ability and performance. 


Comprehensive and varied 
training programs to 
develop both technical and 
administrative abilities. 


Promotion-from-within. 
This, plus continuous 
Company growth, assures 
both excellent advancement 
opportunities and stability. 


Progressive benefit 
programs provide 
immediate and long-term 
security — majority 
company-paid. 


APPLY NOW to fill one 
of these immediate 
openings for: 


PROCESS DESIGNERS 
PROCESS 

EQUIPMENT DESIGNERS 
HEATING & VENTILATING 
DESIGNERS 

MECHANICAL DESIGNERS 
MACHINE DESIGNERS 
INSTRUMENT DESIGNERS 
POWER DESIGNERS 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 





PRO & CON... 


silver from scrap photo film. 
Would it be possible to disclose 
the enzyme manufacturer? 

G. A. STODOLA 
Industrial Research & Develop- 

ment Co. 

Montreal, P. Q. 
& Proteolytic (protein - splitting) 
enzymes, such as commercial pep- 
sin, help release silver from the 
gelatin emulsion of photo film. 
Takamine Laboratory, whose oper- 
ations formed the basis for our 
story, claims to have a special, 
more specific enzyme to do this job. 
—ED. 


Heavyweight Absorber 
Sir: 

In reading your October issue 
we are pleased to find on p. 116 
an item about Allied Chemical 
& Dye’s new nitric acid ab- 
sorber tower which was fabri- 
cated by our company. We 
would appreciate your sending 
us three tear sheets for posting 
on employees’ bulletin boards. 

We would like to add that the 
weight of the absorber is 150,- 
000 Ib., not 15,000 Ib. 

E. STARKE FARLEY 
Richmond Engineering Co. 
Richmond, Va. 


Pro: Liberal Arts Colleges 
Sir: 

I have been greatly interested 
in the McGraw-Hill series of edi- 
torials about the relationship of 
industry and education. 

Since I am chairman of the 
boards of trustees of both Hobart 
and William Smith Colleges, 
these editorials are music to my 
ears. I am sure they are helping 
to excite a greater positive in- 
terest on the part of industrial 
leaders in the need for helping 
universities and colleges. 

There is one thought which I 
would like to put forth that per- 
haps McGraw-Hill might study. 
A number of large engineering 
and chemical firms appear to be 
far more interested in the tech- 
nical universities—those which 
have strong chemistry and chem- 
ical engineering departments— 
than they are in the small liberal 
arts colleges. This, of course, is 
evidenced by the fact that most 
of their grants in scholarship 
and fellowship money are given 
to the bigger schools. To a large 
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film, FOR EFFICIENT 
close extent, this is certainly under- LOW cOsT DRYING OF 
standable. 4 
DOLA But we are overlooking one NSTRUMENT AND CONTROL 
elop- fact—-that is, that a goodly num- 1 A 
per of men who hold advanced AIR .--. CHOOSE 
degrees took their basic work in 
ing) small colleges. There they had PRITCHARD HYDRYER 
pep- not only specialized training in : a i 
the chemistry, let us say, but also 
film. had a fairly well rounded course 
yper- of arts and letters. Many of 
our these men were far better 
cial, equipped to handle themselves in 
job. a small school, and got a great 
deal more out of their under- 
graduate work, than if they had 
gone to a large university and 
were lost in the shuffle. 
In New York State, the Em- 
ssue pire State Foundation is solicit- 
116 ing funds from industry for 
1ical some 26 small colleges in the 
ab- state. Each year industry is giv- 
bri- ing more and more to this foun- 
We dation. The same sort of founda- 
ling tions are organized, or are being : f the Pritchard 
ting organized, in virtually all the Many eras ot ideal for low-cost dry- 
Is. larger industrialized states. = of instrument air as well as. compressed 
the I am of the opinion that a air for air control systems. Features soem =" 
50,- strong case can be made for TE—100% of all air entering 
more financial aid to the small ’ ro NYDRYER is dried without loss 
{LEY liberal arts colleges because of e@ FULL LINE PRESSURE oot tiga 
: ° A ie * ssurin 
oe THON Preseutg eles is eliminate 
HYDRYER 
. No doubt I am somewhat prej- e NO PURGING—The Type Ae re-activa- 
udiced on the side of the small uses inlet main 4 
liberal arts colleges. But just to tion FE 
give you an idea how the Ph. D. e LONGER —_—— 7 
sail relationship works out here in @ NO MOVING eae ION 
oii. 4 firm, only one-third of our e SIMPLIFIED prose AND LINE 
» of h. D.’s took their undergrad- e REDUCED EQUIPM 
uate work in universities of SIZES 
the over 2,500, and one-third of d many other proved advantages. 
baal them went to schools under 1,000. a _—— 
ges, You are also aware that a ae a 
“my number of small colleges have ar- oie af 
ving rangements with large univer- ie) 
re sities whereby three years at the ‘ woul 
rial small college and two years at i pre Valkeng- 
ving the large university call for an . Tye Ue Wt 
A.B, degree from the small col- “a Cpitehuard ft a WP 
ch I lege and a B.S. degree from the Mh Ww bo 008/ 
university. ylliin, . 
per- 7 
udy. I had a long discussion with i HYDRYER 0 
ring oe research head yesterday on 
> be he matter of recruiting tech- + added vo 
ech nical people, and the problem is Thik - 
hich becoming more acute from year 
vm | to year. McGraw-Hill is taking J.F PRITCHARD & COMPANY of CALIFORNIA 
risa a very sound, positive approach, 
anil and I am sure it is stirring up Dept. $735 4625 Roanoke Parkway 
e, is interest which will result in . ' ae 
alll solutions to the problem of devel- Kansas City 2, Missouri 
ship oping more trained personnel. 
iven ae R. W. ALBRIGHT / VAY 
arge Distillation Products Industries "O bu Mtn who OWA" 
Rochester, N. Y. il fu 
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CHEMICALS 
® 


all ® 
FA 
FILLS THE GAP 
IN UREA GLUES 








stronger bonds... 


increased craze 
resistance... 


economically achieved 


HC——CH 


HC C-CH,OH 
\o% 





FLUSH 


DOOR 


QO Furfury! Alcohol modified urea resins form gap-filling glues 
of exceptional strength. Such adhesives are flexible, resist 
cracking and deterioration upon aging. They reduce shrinkage 
and assure an enduring bond under many conditions of pressure, 


temperature, and glue line thickness. 


MANY OTHER USES. Versatile FA also dissolves nitrocellulose, 
dyes and many resins; acts as a wettant and reactive solvent 
for resin-bonded abrasives; and forms resins which cure at room 


temperature to acid and alkali resistant products. 


If your glue supplier cannot furnish this patented adhesive, 
write to us for names of the manufacturers. 


Write for your copy of 


TECHNICAL BULLETIN 205 


“General Information, Physical Data, Chemistry 


and Uses of Furfuryl Alcohol” 
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335P The Merchandise Mart, Chicago 54, Illinois 
The Room 535P 120 Wall Street, New York 5, New York 
Quaker Qals 


(mpany 


Room 435P Main P. O. Box 4376, Portland 8, Oregon 


In the United Kingdom: Imperial Chemical Industries, Ltd., 
Billingham, England 

In Europe: Quaker Oats-Graanproducten N. V., Rotterdam, 

The Netherlands; Quaker Oats (France) S. A., 3, Rue Pillet-Will, 
Paris IX, France; A/S “Ota,"’ Copenhagen, S. Denmark 


In Australia: Swift & Company, Pty., Ltd., Sydney 
In Japan: F. Kanematsu & Company, Ltd., Tokyo 
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Leonard Seglin 


To fill the position of man. 
ager of engineering develop- 
ment for its new organic chemi- 
cals division, Food Machinery 
& Chemical has chosen Leonard 
Seglin. 

After six years with Ethyl 
Corp., doing development work, 
Seglin joined Westvaco Chlo- 
rine Products’ central engineer- 
ing department. When West- 
vaco became a part of FMC, he 
took charge of economic evalua- 
tions for the development de- 
partment of the Westvaco Min- 
eral Products Division. Later, 
he became supervisor of proc- 
essing engineering for the 
combined FMC Chemical Divi- 
sions. 

Seglin is a native New Yorker 
and graduated in chemical engi- 
neering from NYU in 1938. 


Harlan J. Lortz, a chemical en- 
gineer with a heavy back- 
ground in research, has joined 
Amana Refrigeration, Inc., as 
a process engineer. 


Reader G. Anderson has been 
promoted to assistant general 
superintendent of operations 
and utilities at the American 
Oil Co. refinery in Texas City, 
Tex. 


Marshall Sittig, formerly of 
Ethyl Corp., has been elected 
president and managing di- 
rector of American Lithium 
Institute, Inc.—newly formed 
research organization. 


Eugene Allen has been named a 
group leader in the dyes re- 


PEOPLE... _ 


NAMES IN 
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THE NEWS 


M. A. GIBBONS 


search section of the Bound 
Brook Laboratories of Amer- 
ican Cyanamid. 


W. L. Faith has been appointed 
managing director of the in- 
dependent scientific research 
organization—Air Pollution 
Foundation. Faith has been 
the outfit’s chief engineer 
since operations began in 
1954. 


G. L. Pitzer has been named 
vice president of production 
of Bakelite Co. Till now, he 
had held the post of works 
manager. 





Chalmer Kirkbride 


Sun Oil Co., Philadelphia, has 
named Chalmer G. Kirkbride as 
executive director of its re- 
search, patent, and engineering 
departments. In doing so, Kirk- 
bride resigned as president and 
chairman of the board of Hou- 
dry Process Corp., Philadel- 
phia. 

A chemical engineering grad- 
uate of the University of Michi- 
gan, Kirkbride began his career 
in 1930 with Standard Oil 
(Ind.). Four years later, he 
became assistant director of re- 
search for Pan American Re- 
fining Corp. Then, in 1942, he 
joined Magnolia Petroleum Co. 
as chief of chemical engineer- 
ing development. 

Soon after, he spent three 
years as distinguished profes- 
sor in chemical engineering at 
Texas A & M. He compiled the 
text “Chemical Engineering 
Fundamentals” (McGraw-Hill 
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Eclipse 


Combustion kovjpment 


Eclipse offers most complete line 


of combustion equipment 


for the process industries 


Atmospheric 
Burners 


Line Burners 


Mixers 


Temperature 
Control (CR) 


@ Eclipse manufactures the world’s 
most complete line of combustion equip- 
ment to solve the many and varied 
problems of process heating in the 
chemical industry. Costs are lower be- 
cause all parts of a system are available 
from a single, responsible source with 
no purchased components carrying a 
supplier’s profit. Efficiency is higher 
because Eclipse is thoroughly familiar 
with performance characteristics re- 
quired from every part of a process 
heating system. No matter what your 
heating problem — put Eclipse com- 
bustion engineers to work for you today 
for better results at lower cost! 


A partial list of applications of Eclipse 
combustion equipment includes: at- 
mosphere generators; oil crackers; air 
heaters; oil treating units; drying units; 
high- and low-temperature solution 
heaters; distillation and evaporation 


units; ceramic firing and rubber curing. 


ECLIPSE FUEL ENGINEERING CO. 
1121 Buchanan Street, Rockford, Illinois 
Eclipse Fuel Engineering Co. of Canada, Ltd., 
20 Upjohn Road, Don Mills, Ontario 


Diluters 


* 


e 


Solenoid Valves 


Safety Shut-off 
Valves 


Zero Gas Governors 


Centrifugal Pressure 
Blowers 


PROCESS HEATING 


DIRECT AND INDIRECT FIRED, FOR LOW AND HIGH 


TEMPERATURE PROCESS SYSTEMS 














NIAGARA Aero HEAT EXCHANGER 





Cooling in Chemical Processes 
with Precise Control of Temperature 


The NIAGARA Aero HEAT EXCHANGER cools 
liquids and gases by evaporative cooling with atmo- 
spheric air, removing the heat at the rate of input, con- 
trolling temperature precisely. You save 95% of cost 
of cooling water; you make great savings in pumping, 
piping, power; quickly recover your installation cost. 

You can cool and hold accurately the temperature of 
all fluids, air and gases, water, oils, solutions, chemical 
intermediates, coolants for mechanical, electrical and 
thermal processes. You obtain closed system cooling 
free from dirt. You solve all the problems of water 
availability, quality or temperature. 

In CHEMICAL PROCESSES this is successfully 
used in cooling liquids and gases, chemical reactions, 
condensing distillations and reflux cooling. 

Write for complete information; ask for Bulletins 
120 and 124. Address Dept. CE 


NIAGARA BLOWER COMPANY 


405 Lexington Ave. New York 17,N.Y. 


District Engineers in Principal Cities of United States and Canada 











NAMES... 


Book Co.), from the basic 
course he taught there. 

During the Bikini atom bomb 
tests, in 1946, Kirkbride served 
as a scientific consultant to the 
secretary of war. 

In 1952, he was appointed 
president and chairman of the 
board of Houdry Process Corp. 
Three years ago he served ag 
president of the AIChE. 





Thornton F. Holder 


Diamond Alkali Co., Cleve- 
land, has named Thornton F, 
Holder to the post of director of 
research. 

Holder will continue to be 
responsible for Diamond’s pat- 
ent and trade mark activities 
and for supervision of general- 
purpose research facilities and 
operations — otherwise unas- 
signed. 

When he first came to Dia- 
mond, Holder served as patent 
counsel. Eight years later, he 
was named research coordinator 
as well. 

During the war, he had served 
in the U.S. Navy on special as- 
signment to the wartime atomic 
energy program. 


L. H. Betow has been promoted 
to the newly created position 
of assistant to Harold G. Os- 
born, senior vice president of 
Continental Oil Co., Houston, 
Tex. 


W. D. Kohlins has been pro- 
moted to manager of the 
Buflovak Equipment division, 
Blaw-Knox Co. Kohlins’ head- 
quarters are in Buffalo, New 
York. 


E. L. Demarest has been trans- 
ferred from  Blaw-Knox’s 
Philadelphia office to Buffalo 
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as manager of sales. Before 
joining the firm, in 1948, De- 
marest had been associated 
with Heyden Chemical. 


Donald H. Tilson, assistant 
manager of Alcoa’s northwest 
operations at Vancouver, 
Wash., since last April, has 
been promoted to manager. 
He succeeds C. S. Thayer who 
retired recently. 


Glenn H. Reinier has_ been 
elected president of the Chi- 
cago Drug & Chemical Ass’n. 
He is also director of pur- 
chasing for Abbott Labora- 
tories. 


Sidney L. Eastman, former chief 
engineer of the Cleveland 
Worm & Gear Co., is now VP 
in charge of engineering. 


Oscar E. Clary, plant manager 
of Diamond Black Leaf’s 
Richmond, Va., plant, will 
now fill a similar post in 
Louisville, Ky. 


J. W. Angstadt has been named 
manager of engineering for 
the Buflovak Equipment divi- 
sion, Blaw-Knox Co. H. A. 
Collins is now acting manager 
of manufacturing. 


Thomas H. Cox has been trans- 
ferred from du Pont’s Vic- 
toria, Tex., plant to the Belle 
Works, Charleston, W. Va., as 
assistant technical superin- 
tendent. 





E. C. Sargent 


New president of Zirconium 
Corp. of America is E. C. Sar- 
gent—former vice president and 
general manager of the firm. 

A native of St. Paul, Minn., 
Sargent was, for some years, 
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tow To Save Money On. 


OUTSIDE 
RED HOUSE 
& 
BARN 

PAINT 
FORMULATIONS 














i 





By proper selection of Pure Red Iron Oxide 
pigments and extenders, pigment-volume ratio can be 

increased, fading and color losses retarded, and 
general durability improved. 


Exposure tests on our fences as long as 7 years 
clearly indicate the improvement in performance 
which can be obtained through revised 
compositions. You may have reviewed these test 
panels at the recent Paint Industries Show. 


Your Williams representative will be glad to 
talk with you about house and barn 
paint formulations. Why not see him? 


=a Vii 
COLORS & PIGMENTS 





C. K. WILLIAMS & CO. Easton, Pa. « East St. Louis, Ill. « Emeryville, Cal. 
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COMPACT... 


RATED OUTPUTS TO 20,000,000 BTU/hr 


THERMAL’S 
PACKAGED 
R HEATERS 


OIL OR GAS FIRED 


Extremely versatile design per- 
mits the THERMAL Type CA heater to 
be used in a wide variety of installa- 


tions and with either gas, oil or M 

combination firing. Shown here is a THERMAL BURNER- ORIFICES 
tunnel dryer installation of the Edgar A~—\ 
Plastic Kaolin Co., Edgar, Florida. 


THERMAL CA air heaters 


burners provide 4,000,000 BTU/hr 
. These air 
heaters are equally adaptable to kilns, 


each using #2 fuel oil 


ovens, spray dryers and 


installations where products of com- 











IXING 





with #7028 


many other 


bustion may be mixed with the air. SECONDARY AIR INLET 


NO REFRACTORY REQUIRED 


The CA air heater is built around 
the THERMAL high velocity burner. 
Because of its unique design, combus- 
tion takes place almost entirely within 
the burner. It normally requires no 
refractory and provides maximum util- 


ization of available space. 


WRITE FOR BULLETIN #104 


OTHER THERMAL PRODUCTS & SERVICES \ 


sure levels. 





Sg 


) 


i 
mana 





THERMAL'S all-metal, welded 
construction keeps mainte- 
nance costs at a minimum. CA 
air heaters are supplied as com- 
plete ‘‘package’’ installations 
with outputs ranging from 
200,000 BTU/hr to over 
20,000,000 BTU/hr at all pres- 


) Gas, Oil & Combination Gas-Oil Burners ¢ 
{ Heat Exchangers e Submerged Combustion e 
) Combustion & Heat Transfer Engineering 














THE. 




















RMAL 


Thermal Research & Engineering Corp. 
CONSHOHOCKEN * PENNSYLVANIA 
REPRESENTATIVES IN PRINCIPAL CITIES 















NAMES .. . 


project manager for the engi- 
neering division of Vitro Corp. 
of America. From 1949 to 1952, 
he served as Cleveland area 
manager for the AEC. Sargent 
is also founder and, currently, 
a director of Radiation Appli- 
cations, Inc., New York consult- 
ants. 

Sargent holds a bachelor of 
chemical engineering degree 
from Cornell University. 





J. Henry Rushton 


Professor of chemical engi- 
neering at Purdue University— 
J. Henry Rushton—has been 
elected this year’s president of 
the American Institute of Chem- 
ical Engineers. 

Rushton is well known in 
chemical engineering circles as 
a teacher, a consultant, and an 
active member of the AIChE. 
Before taking on the Purdue 
post, he was professor and head 
of the chemical engineering de- 
partment at the University of 
Virginia for a decade and held 
a similar position at the illinois 
Institute of Technology. As a 
consultant, he has served the 
Department of Defense, the 
AEC and various firms in the 
fields of petroleum and food. 

Last year, he served as vice 
president of the AIChE and in 
1952, the Institute presented 
him with the Wm. Walker 
award. 


W. D. Kohlins has been named 
division manager of the Buflo- 
vak Equipment Division, 
Blaw-Knox Co., Buffalo. 


Richard A. Glenn, research 
chemist, has been promoted 
to supervising chemist for 
Bituminous Coal Research, 
Inc., Pittsburgh. 
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H. W. Strong, Jr., has been ap- 
pointed vice president in 
charge of operations of Col- 
ton Chemical Co., Cleveland. 


George F. Reddish of St. Louis, 
Mo., has received the 1956 
achievement award of the 
Chemical Specialties Manu- 
facturers’ Ass’n for his work 
in public health and disinfec- 
tion. 


Frank Elliott has been desig- 
nated chairman of the board 
of directors of Crane Co. and 
will be succeeded as _ presi- 
dent of the firm by Neele E. 
Stearns. 


J. H. Hill is now assistant super- 
intendent of Carbide & Car- 
bon’s Seadrift, Tex., plant. 
He’ll be succeeded by O. D. 
O’Bryan in his former posi- 
tion as area supervisor over 
the firm’s number two olefin 
plant. 


Benjamin M. Holt has been ap- 
pointed to the newly-created 
post of project director of the 
planning and development 
department of American Po- 
tash & Chemical Corp. 


James H. Wiegand has been ap- 
pointed head of the newly 
formed solid engine research 
department of the solid rocket 
plant, Aerojet-General Corp., 
Sacramento, Calif. 





H. F. Robertson 


Bakelite Co. has named H. F. 
Robertson its new manager of 
technical planning. The new po- 
sition is designed to handle 
long-range research and devel- 
opment. 

After graduating in chemical 










TEMPERATURE 
RECORDING... 


One of the many uses for Auto-Lite 
Recorders is the application shown 
below . . . a natural gas field meter 
run. 










G6: 


Auto-Lite Model “1000” Temperature Recorder 
has 6” chart. Various standard ranges from minus 
40° F to plus 550° F. Available for wall mounting, 
portable or portable self contained use. Electric or 
mechanical chart drive. Choice of 24-hr. or 7-day 
cycle. Capillary tubing permits remote reading. 
Priced as low as $49.50. Manufactured to cus- 
tomers’ specifications. Send for latest Catalog 
describing many types of Auto-Lite 
Recorders and Indicators. 


THE ELECTRIC AUTO-LITE COMPANY 
" INSTRUMENT AND GAUGE DIVISION 
i TOLEDO 1, OHIO 


TEMPERATURE RECORDERS & INDICATORS 






















THERES A NEW BABY AT OUR HOUSE 













THIS NEW BABY IS 


SECTIONAL FLIGHTING @ "e 
For Manufacturing FEEDSCREWS 


THIS NEW BABY INCREASES OUR RANGE OF SIZES 
TO 24” DIAMETER 
SEND YOUR BLUEPRINTS FOR QUOTATION 


250 W. 8th St. JAMES EAGEN & SONS = Wyoming, Pa. 








engineering from the University 
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ROPER 


SERIES 3600 


General Purpose Pump 


40-300 G.P.M. 
TO 90 P.S.I. 


Designed for a broad range of clean liquid applications, the 
Roper Series 3600 General Purpose Pump is widely recognized 
for its highly dependable performance, low maintenance 
characteristics, and ease of installation @ Roper standard fitted 
models have cast iron housings, hardened iron gears, 

4 high-lead bronze bearings and precision-ground steel shaft. 
All iron models, with hardened iron bearings, are also 

available for specific needs. All models are available with or 
without adjustable relief valve in mechanical seal or packed box 
construction @ The Roper representative in your vicinity will be 
glad to go over your requirements with you, whether you are 
interested in pumps for replacement or for original equipment 
in pew processing operations. Call him today! 


Fd f 0. "2 Me } m 
Sesd , be AA 
abifnn y) v7) wf 
te ol BF ,/ , 
Mei OMAY | 


Rolary Ficmyos GEO. D. ROPER CORPORATION 


452 Blackhawk Park Avenue, Rockford, Illinois 


® 
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of Toronto in 1923, he became a 
fellow at Mellon Institute, Pitts- 
burgh. Robertson’s first asgso- 
ciation with Union Carbide 
came, in 1926, when he was 
transferred to the chrome-ore 
fellowship sponsored by the firm 
at Mellon. For the next 13 years, 
he continued work on refrac- 
tories, organic syntheses and 
plastics until 1939, when he 
joined Union Carbide in New 
York. 

Most recently, he had been 
manager of the firm’s new prod- 
ucts engineering department. 





ive 


William L. Rodich 


General manager of General 
Electric’s laminated products 
department, William L. Rodich, 
has been elected chairman of 
the laminated products section 
of the Nat’! Electrical Manufac- 
turer’s Ass’n. 

Rodich is a_ graduate of 
Brooklyn Polytech with a degree 
in chemical engineering. Re- 
cently, he was one of 100 alumni 
to receive a_ certificate of 
achievement award from the In- 
stitute. 

His office is located at GKH’s 
laminated products department 
headquarters in Coshocton, 
Ohio. 


Chaplin Tyler, of du Pont’s de- 
velopment department, was 
elected an alumni term mem- 
ber of Northeastern Univer- 
sity Corp. 


R. B. Strawn has_ succeeded 
John P. Paca as director of 
research of Diebold, Inc., 
Canton, Ohio. 


Ralph P. Perkins will succeed 
Edgar C. Britton as director 
of Dow Chemical’s organic re- 
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search lab in Midland, Mich. 
Britton will continue to serve 
as a research consultant for 
the entire firm. 


Russell G. Dressler has resumed 
professional services as a 
chemical process consultant, 
with an office in San Antonio, 
Tex. 


Odell Campbell, former man- 
ager of laboratories for du 
Pont in Tulsa, Okla., has 
joined Kerr-McGee Oil Indus- 
tries, Inc., in Oklahoma City, 
Okla. 


Frank E. Lawatsch has been 
named manager of the marine 
and oil processing division of 
the De Laval Separator Co. 


Carroll H. Smith, Jr., has joined 


Ethyl] Corporation’s technical 
staff as a technical super- 
visor. Formerly, he was em- 
ployed by Rocky Mt. Arsenal 
in Denver. 


Frank P. Greenspan, former 
manager of organic research 
and development for Becco 
Chemical Div., has _ been 
named director of develop- 
ment for Food Machinery & 
Chemical’s new organic 





All components of the duty cycle are 
automatic and interlocked for accu- 
rate timing of successive operations, 
Loading, discharging, and recycling 
are completely automatic. (Operator 
acts as an observer only.) 


Discharging is accomplished at fixed slow 
speed (for retention of crystal form) and in 


reverse rotation (for safety). 


All components are fully adjustable to your 


particular need. 


Volumetric capacity of basket is 15.7 cu. ft. 


Our new Bulletin No. 5405 provides 
full information. It's FREE. Write for 
it! Address The Western States 
Machine Company, 1700 Fairgrove 
Avenue, Hamilton, Ohio. 


chemical division. 





th 


Theodore Burtis 





Houdry Process Corp., Phila- 
delphia, has elected Theodore 
A. Burtis president and chair- 
man of the board of directors. 
He’ll also serve as a director of 
the firm’s subsidiary, Catalytic 
Construction Co. 

Burtis graduated from Carne- 
gie Tech in 1942 with a degree 
In chemical engineering; some 
years later, he earned a mas- 
ter’s at Texas A & M. After a 





CuemicaL ENcINEERING—February 1957 


Ld 


3. 


Microphotograph of crystal structure as 
it occurs in raw material requiring cen- 
trifugal separation of liquid and solids. 


. Microphotograph of the same crystal 


structure as it occurs after centrifugal 
separation of liquids and solids in a sus- 
pended type machine featuring fixed 
slow speed discharging. 

Microphotograph of the same crystal 
structure shown at 1 as it occurs after cen- 
trifugal separation of liquid and solids 
in a conventional type centrifugal. Note 
deformation of crystals due to crushing 
during high speed discharging operation. 


of crystal 
characteristics 


DURING 
CENTRIFUGAL 


























MACHINE COMPANY 
HAMILTON, OHIO, U.S. A. 


SEPARATION 


If you are obliged to retain 
in your finished product all 
of the crystal characteristics 
inherent in the slurry, and 
yet require high volume, 
automatic production, in- 
vestigate the Roberts G-8 
Centrifugal without delay. 
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How To Cool 5,000,000 
cu. ft. of Natural gas 
most economically 


Woodward & Company are doing it at their plant near 
Washington, Oklahoma, with two Frick refrigerating ma- 
chines driven by natural gas engines of 90 horsepower. These 
Frick compressors, which handle ammonia, are of size 9” by 
9”, and run at 400 r.p.m 


Propane and gasoline are recovered from the natural gas 
stream. A Frick condenser is used after the propane has 
been fractionated. The cooling equipment was installed by the 
Kay Engineering Company, Frick 
Distributors in Oklahoma City. 


Whether you need cooling equip- 
ment for air conditioning, process 
work, ice making, quick freezing or 
other refrigerating purposes, you 
get the utmost economy and reli- 
ability when you insist upon Frick 
: equipment. Write today for litera- 

ae ture and estimates on the cooling 
Frick Valves are Preferred work you wish to do. 


for many high-pressure 
Services: get catalog now. 


nT 





DEPENDABLE REFRIGERATION SINCE 


RICK «: 


WAYNESBORO, PENNA. 











NAMES... 


few years with Magnolia Petro- 
leum and Owens-Corning Fiber- 
glas, he joined Houdry as chief 
of the economics section, re- 
search and development divi- 
sion in 1947. 

Most recently, he served the 
firm as associate manager of 
research and development at 
the Linwood, Pa., laboratories, 


G. H. Gleason has been ap- 
pointed manager of the Phila- 
delphia office of The Foxboro 
Co., Foxboro, Mass. 


Fred C. Young, manager of 
Ford Motor’s chemical and 
metallurgical department, 
manufacturing staff, has been 
awarded a certificate of ap- 
preciation by the Society of 
Automotive Engineers for his 
work with their iron and steel 
technical committee. 


Theodore Weaver, manager of 
process development for Fluor 
Corp., Ltd., Los Angeles, has 
won the 1956 Junior Award 
for the American Institute of 
Chemical Engineers for con- 
tributions to the Institute’s 
publications. 


Lester Woolfenden has_ been 
named plant manager of the 
acetylene chemical products 
plant of General Aniline & 
Film Corp., Calvert City, Ky. 





Robert J. DeLargey 


Resident manager of Food 
Machinery & Chemical’s West- 
vaco Chlor-Alkali plant in So. 
Charleston, W. Va., has been 
promoted to the post of director 
of engineering for FMC’s cheml- 
cal divisions. 

DeLargey will be responsible 
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for major plant design and con- 
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struction, process development 
and industrial engineering ac- 
tivities for all chemical divi- 
sions. 

He graduated from Case In- 
stitute of Technology in chemi- 
cal engineering. Prior to his 
present assignment, DeLargey 
was division production man- 
ager and director of engineer- 
ing for the Westvaco division. 





Hugh F. Beeghly 


Jones & Laughlin Steel Corp., 
Pittsburgh, has named Hugh F. 
Beeghly to the new position of 
research associate. 

Beeghly, formerly — section 
head, chemistry, for the firm’s 
research and development de- 
partment, will assume responsi- 
bility for applying develop- 
ments in the nuclear energy 
field to the firm’s processes and 
for applying J&L products to 
nuclear purposes. 

A native of Brandonville, W. 
Va., Beeghly earned his degree 
in chemical engineering from 
the State University in 1936. 


OBITUARIES 


0. Harold Bratt, 45, chemical 
engineer for General Electric 
Co., died Nov. 28. Since he 
joined GE’s Anaheim, Calif., 
chemical plant 10 years ago, 
he had worked in product de- 
velopment, design and sales 
capacities. 


Hugh Christison, retired chief 
chemist of Arlington Mills, 
Lawrence, Mass., died Nov. 5 
at his home in Methuen, Mass. 
Christison had been an hon- 
orary member of the Ameri- 
can Ass’n of Textile Colorists 
as well as a vice president 
(1944-46). 
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4% Forged Steel Fittings 


new rustproof coating 





That attractive color you see on our forged 
carbon steel fittings is a new synthetic 
coating that effectively protects the fittings against 
corrosion in stock and in service. The coating 
completely covers the fittings—inside and 
outside, thus protecting threads and sockets, as 
well as external surfaces. 

If you are going to paint your piping system 
for color coding or other reasons, the new coating 
serves as an excellent base for paint. No 
objectionable rust or scale to scour off before 
painting. 

All W-S forged carbon steel fittings, in both 
screw-end and socket-welding types, are 
now available with the new blue rustproof coating. 

Remember the blue color. It labels the fitting 
a W-S Quality Product. 








Send for your copy of Forged Steel Fittings Catalog A-3-56 


Write to W-S Fittings Division, H. K. Porter Company, Inc., P.O. 
Box 95, Roselle, N. J. 


W-S FITTINGS DIVISION 




























HOURS PER DAY TO DO SAME JOB 
24 
TOLHURST 
BATCH- 
MASTER Savings: 16 manhours a day 
(1 man ran both centrifugals) 
2 FORMER 
CENTRI- 1 Batch-Master 
FUGALS processes same volume 
of fine organics in 8 





hours as 2 other 
centrifugals did in 
24 hours. 


How this 


Tolhurst contrituget 


paid for itself in ONE YEAR 


This Tolhurst Batch-Master Centrifugal with bottom discharge 
paid for itself in a hurry. It saves 16 manhours a day for Trubeck 
Laboratories of East Rutherford, N. J. (See chart) And besides 
the manpower savings, Batch-Master plows out the solids in fine 
granular form instead of large lumps. In addition, Batch-Master’s 
hydraulic unloader eliminates chopping and resultant damage to 


filter cloth and screen. 


= = MAIL COUPON TODAY == = eee = 


Tolhuret CENTRIFUGALS 


A DIVISION OF 


American Machine and Metals, Inc. 
Specialists in liquid-solids separation 


Dept. CET-257, EAST MOLINE, ILLINOIS 


Send your new free 4-page Bulletin TC-14-56 giving full data on Batch-Master 
Centrifugal. 








NAME AND TITLE 
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PEOPLE... v 





end 


FIRMS IN 


NEW NAMES 


DeZurik Shower Co. of Sartell, 
Minn., has changed its name 
to DeZurik Corp. 


Sel-Rex Precious Metals, Inc., 
Newark, N. J., has changed 
its name to Sel-Rex Corp. 


Nuclear Instrument & Chemical 
Corp., Chicago, has changed 
its name to Nuclear-Chicago 
Corp. 


Hagan Corp., Pittsburgh, Pa., 
has changed its name to 
Hagan Chemicals & Controls, 
Inc. 


NEW REPRESENTATIVES 


Cellofilm Industries, Inc., Wood- 
ridge, N. J., producers of ni- 
trocellulose base solutions, 
has appointed Baird Chemical 
Corp., New York, N. Y., as 
sales representatives. 


Plax Corp., Hartford, Conn., has 
made a marketing agreement 
with Monsanto Chemical Co. 
whereby Monsanto will en- 
large its present sales force 
to handle Plax’s Polyflex sales 
in addition to its Plastic Div.’s 
present lines. 


NEW FACILITIES 


Warner-Lambert Pharmaceuti- 
cal Co. has opened a new 
multi-million dollar plant in 
Lititz, Pa., to house its Lam- 
bert-Hudnut division. 


General Electric Co. has signed 
a contract for the sale of a 
portion of its interests in the 
manufacture of alkyd resins 
to Archer - Daniels - Midland 
Co. of Minneapolis, Minn. 


Anderson-Prichard Oil Corp., 
Oklahoma City, Okla., is con- 
structing a 3000-bbl./day 
propane deasphalting unit to 
be completed late in 1957. 


Vitro Corp. of America is pur- 
chasing Berkshire Chemicals, 
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|| THE NEWS 


FRANCES ARNE 


Inc. of New York, chemical 
sales organization. 
’ 


Commerce Oil Refining Corp. is 
building a $82-million oil 
plant at Jamestown, R. I. 


+4 
7 


' Humble Oil & Refining Co. is 

constructing a benzene unit 

" with a capacity of 24-million 

d gal./yr. at its Baytown re- 
" finery. 

Redel Inc., Anaheim, Calif., has 

added new facilities at 220 

mi North Atchison St. for their 


we 


general offices and chemical 
services division. SIMPLEST, QUICKEST 


Martin Co.’s nuclear division, 


Baltimore, Md., has completed Kola PAchikael| plate filter 


a 5,500 curie, cobalt-60 source 


’ oo es FOR RECOVERING CAKE 


“4 Timken Roller Bearing Co., 
Canton, Ohio, is constructing 


























a $500,000 metallurgical re- 
search laboratory. Quick to disassemble: Slip hoist hook through lift-ring 
: . aes . » » remove cover and plate 2 : 
— oe ee - A ¢ P een together. Take off 
‘ staliten 0 1:400-bEl./dae Hoe- compression nut. Then remove cover from plate bundle 
: driformer at its Texas City, by the same lift-ring. Plates slide up and off central man- 
> Tex., refinery. ifold. No tie rods save downtime. Reassembly just as 
‘ a a a easy. 18” and 33” plate diameters, ranging in filtration 
: geles, Calif., has purchased area from 7.4 to 250 sq. ft. Built to code requirements 
Leader Iron Works of Deca- and can be code-stamped for 75 psig standard. Higher 
tur, Ill. pressures available. With steam jacket if desired. 
Pan-Am Southern Corp. is nes 
ieendiess 4 clitiia de can. ‘ eccoceccceeecece MAIL COUPON TODAY hha tha tain 
:. struction of new facilities at z e ¢ 
, its refinery in El Dorado, Tex. ° i a ra e 
w 
: ag FILTERS : 
a Metal Hydrides, Inc. is building ° : 
a hydrogen plant to produce < . 
hydrogen of 99.8% purity at ; oven ae Oe ; 
' its new facility at Danvers | American Machine and Metals, Inc. 
a . s 
is : Dept. CE-257, EAST MOLINE, ILLINOIS ° 
ns Shell Development Co. is plan- ‘ Niagara Filters Europe: Kwakelpad 28, Alkmaar, Holland. . 
id oe ray : 0) Send Bulletin with complete data on the new Niagara “Batch-Miser” : 
Calif., agricultural research ‘ Horizontal Plate Filter for handling ’ 
D., center. pe (1 Send details on renting a pilot model. . 
n- ° ° 
ay California Oil Co. has pur- a. os : 
to chased Lincoln Oil Co. of ° COMPANY =i Gree Ny Tiel ” ee 
Boston, Mass. p SSOREEE eetae eae ° 
e 
“ll G. D. Searle & Co., Chicago + le sb ets oe ; 
a a. ” 80, : SPECIALISTS IN LIQUID-SOLIDS SEPARATION : 
medical research and phar- SHOHOHHSHHHSHHSHSSSHSHSHEHSHSHSHEHHHHSHSHSHEHHEHSHESHEHHSHEEEEHHOHHSOSSEES 
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Performance test in one of the country’s largest hydraulic 
laboratories. 6-inch Spraco full cone nozzle spraying 720 
GPM at 10 lbs. pressure. Spraco performance data on all 
types of nozzles is extremely comprehensive and accurate. 
Inset shows a 1%-inch full cone nozzle. 


SPRACO 


full cone spray nozzles 


IN STOCK — the most complete range of sizes and 
capacities available anywhere. 


oe ee ee ee ee oe ee ee ee oe ae oe ee were a es 





IN BRASS, BRONZE, STAINLESS STEEL, or (on 
special order) in any machineable metal. 


PATTERN — uniform, even distribution, — wide angle 
down to sharp angle. 


REPLACEABLE CORE — in spraying highly corrosive 
liquids at high pressures worn cores are easily replaced. 


FLAT SPRAY and HOLLOW CONE SPRAY nozzlcs 
are also available from stock. 


Write, or phone (Boston, SOmerset 6-5480) 


SPRAY ENGINEERING COMPANY 


115 Central St., Somerville, Mass. 
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FIRMS ... 


maceutical manufacturing 
organization, has announced 
expansion of its facilities jp 
Great Britain to provide for 
increased production of phar- 
maceuticals to serve overseas 
markets. 


Johns-Manville Corp. is expand- 
ing its Dutch Brand Diy. 
plant in Chicago by approxi- 
mately 50%. 


Texas-U.S Chemical Co. has 
purchased property in Parsip- 
pany-Troy Hills Township of 
Morristown, N. J., for the 
construction of a_ research 
center. 


Speer Carbon Co. is construct- 
ing a new research and devel- 
opment laboratory in Niagara 
Falls, N. Y. 


Pennsylvania Salt Mfg. Co., 
Philadelphia, Pa., is acquir- 
ing Delco Chemicals, Inc. 


Portland Cement Association is 
constructing two new labora- 
tory buildings estimated to 
cost about $2.75 million at its 
Research and Development 
Laboratories in Skokie, III. 


Airetool Mfg. Co., Springfield, 
Ohio, is constructing a new 
manufacturing plant in 
Brantford, Ont., to serve the 
needs of its Canadian clients. 


Lima Rubber Co., Lima, Peru, 
a company associated with 
B. F. Goodrich Co., will begin 
production early in 1957 in 
a new tire plant. 


Metal & Thermit-United Chro- 
mium of Canada, Ltd., has 
completed construction of a 
new combined office, ware- 
house and manufacturing 
facility in Etobicoke Town- 
ship, Toronto. 


Monsanto Chemical Co. is work- 
ing on a river barge terminal 
at the Krummrich plant, in 
Monsanto, IIl., to be used for 
the receiving of sulfur. 


Gulf Oil Corp. has acquired 
options to purchase over 3,000 
acres of land near Charleston, 
S. C. The company is in 
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Lawrence Vertical 


Jacketed Pump 


vestigating the site to de- 


‘ing termine whether it might - . 
i } t 4 ross section o 

ced make a satisfactory location 1 GdeEE jy Lowrence Vertical 

; in for a new refinery at some jacketed Pump 

for future date. nee Z 

1ar- 

as Borg-Warner Corp. is construct- 


ing a new plant in Auburn, 
Ind., to house the Warner 


nd- Automotive Parts Div. 
Div. 
Oxi- Ohio Oil Co., is planning to 


construct a common carrier 
product pipeline, with an 


has ultimate capacity of 90,000 
sip- to 100,000 bbl./day, from 
) of Wood River, IIl., to Chicago. 
the 

rch Atlantic Research Corp. will 


start construction early in 
1957 of new million-dollar of- 


uct- fices and research labora- 

vel- tories in Virginia, less than 

rara eight miles from Washington, 
D, C. 

Co., American Oil Co. is construct- 

uir- ing a second 21,000-bbl./day 


Ultraformer at its refinery in 
Texas City, Tex. 


n is 


























ora- Carbide & Carbon Chemicals 
1 to Co. has announced plans for 
t its construction of a new multi- 
nent million dollar engineering 
ll. building in South Charleston, 
W. Va. 
ield, 
new Foote Mineral Co. has pur- 
in chased ceramic grinding 
the facilities at Cold River, N. H. Lawrence vertical jacketed pumps are designed 
ants. to pump liquids such as sulphur, phthalic anhydride, 
Eagle-Picher Co., Cincinnati, resins, waxes, etc., which tend to solidify or become 
,eru, Ohio. has purchased Chicago viscous at low temperatures. The heating medium can be 
with Vitreous Corp. and Luster- steam, dowtherm, etc. 
egin lite Corp., an affiliate, both in The pump is jacketed throughout, i.e. — the pump 
7 in Cicero, II]. casing, pipe column, discharge pipe and packing box. 
All heating spaces are vented and self-draining. 
Armour Research Foundation For submerged operation, these pumps are 
‘hro- of Illinois Institute of Tech- frequently made with only the pipe column, discharge 
has nology, Chicago, has created pipe and packing box jacketed; the pump itself, not 
of a a new combustion laboratory. being jacketed. 
vare- If you have to pump liquids =| 
ring Tidewater Oil Co. has placed which must be maintained above a LAW REA 
own- in operation three large certain temperature to prevent solidi- Miao Cheeta Pom 
petroleum processing plants fication, write us the pertinent details. af 
at its Delaware Flying A Re- No obligation. ie 
ie finery. Write for Bulletin 203-7. — 
t, in | Anthony Co., Streator, IIl., has Cores err 
d for purchased Truck Crane, Inc., 





LAWRENCE PUMPS INC. 
371 Market Street, Lawrence, Mass. 


Chicago, TI. 





uired Trane Co., La Crosse, Wis., is 

















3,000 installing a new compressor 

ston, production line, increasing 
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E-D Filter Paper Makes 


Excellent Cover For Cloth 
Or Other Filter Media 


Provides Greater Clarity Of Filtration 
And Prolongs Life Of Filter Medium 


FILTERTOWN, USA. Field reports prove that there is an 
increasing use of E-D filter papers, with the greatest demand for 
grade # 953, as a cover for cloth or other filter media in industrial 
filtration. To date, this practice has been widely adopted in 
plants which process oils, including coconut, cod liver, corn, 
cooking, linseed, soybean, and vegetable oil. These plants manu- 
facture margarine, salad oil and shortening, soaps, paint, var- 


nish, and many other products. 


Great Savings In Time And Money 


Actual experience, in hundreds of 
cases, has proven to the satisfaction 
of production officials that it is far 
more economical to cover the cloth 
or other filter medium with E-D 
filter paper and then, when the press 
needs redressing, to simply peel off 
the paper, discard it, and replace 
with a clean E-D filter paper cover. 
Substantial savings in press running 
time are made. 

E-D filter paper holds up solid 
particles to such a degree that there 
is often little need for recirculating 
the slurry to obtain an adequate 
cake deposit for clear filtration at 
the start of a cycle. 

Moreover, the E-D filter paper 
protects the filter medium from 
slimy fines, thus prolonging its use- 
ful life, saving additional money on 
media expenditures. The cost of 
E-D filter paper is so little, in com- 
parison with the cost of other filter 
media, that these savings are 
important. 


Greater Clarity Of Filtrate Obtained 


Because of its fine porosity and 
unique uniformity of furnish, grade 
#953—as well as the many other 
grades of E-D filter paper—obtains 
exceptional clarity of filtrate. Many 
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degrees of rapidity and porosity are 
available in the more than 50 regu- 
lar grades manufactured by The 
Eaton-Dikeman Company. Special 
grades are also made to meet indi- 
vidual requirements. 


Free Samples Available 

Actual tests made at the user’s 
plant furnish convincing proof of 
the many advantages that are pos- 
sible. Simply write for E-D’s Filtra- 
tion Analysis Report. When the 
necessary facts are supplied, you 
will receive several recommended 
grades, cut to your own size and 
specifications, at no charge. Make 
the necessary test runs and you will 
soon be able to determine the bene- 
fits for yourself. There is no charge 
or obligation for this service. 

Write to Thomas H. Logan, Jr., 
eare of The Eaton-Dikeman 
Company, Filtertown, Mount Holly 
Springs, Pennsylvania for prompt 
attention. 

This company is the only com- 
pany in America that is exclusively 
engaged in the manufacture of filter 
paper for science and industry. 
Authorized representatives and 
dealers are located in every section 
to provide service and helpful infor- 
mation on all problems relating to 
liquid filtration. 





FIRMS... 


present capacity by over 


100%. 


Arner Co., Buffalo, N. Y., in 
cooperation with the Univer. 
sity of Buffalo, has estab- 
lished a training center for 
top chemistry students inter. 
ested in learning pharmacy 
drug manufacturing. 


Olin Mathieson Chemical Corp, 
has ordered three specially 
designed tank barges to ex- 
pand facilities for shipping 
liquid chlorine along the Gulf 
of Mexico and between indus- 
trial chemicals division facil- 
ities at McIntosh, Ala. and 
Brunswick, Ga. 


Western Plywood (Alberta) 
Ltd. Edmonton mill has offi- 
cially opened. The plant has 
the capacity to produce 3,000 
plywood panels/day. 


W. P. Fuller & Co. is construct- 
ing warehouse and office fa- 
cilities at a cost of $500,000 
in Anchorage, Alaska. 


Coastal Chemical Corp. will 
start construction in April on 
a $2-million phosphate fer- 
tilizer plant in Pascagoula, 
Miss. 


Pacific Coast Transport Co. will 
operate the tankship fleet of 
Union Oil Co. of Calif. 


Consolidated Electrodynamics 
Corp. has purchased R. A. 
Castell & Co., Glendale, Calif,, 
electronic components manu- 
facturer. 


Crown Zellerbach Corp., San 
Francisco, has optioned 187 
acres of ocean front property 
near Ventura, Calif., as 4 
prospective site for a paper 
mill. 


Arthur D. Little, Inc., Cam- 
bridge, Mass., has expanded 
its activities into the high- 
temperature field and is com- 
pleting a solar furnace for 
such research. 


American Smelting & Refining 
Co. has announced that the 
company’s Federated Metals 
Div. will begin construction 
of a large secondary alumi- 
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num plant at Alton, IIl., to 
double Federated’s present 
aluminum production. 


Metal & Thermit Corp. has pur- 
chased a 163-acre site near 
Carrollton, Ky., and will soon 
begin construction of a new 
chemical processing plant. 


Witco Chemical Co. has ac- 
quired Ultra Chemical Works, 
Inc. of Paterson, N. J. 


Parke, Davis & Co. has selected 
a site in Ann Arbor, Mich., 
for its new $10-million med- 
ical research center. 


Clark Oil & Refining Corp. has 
completed construction of 19 
storage tanks which have 
doubled the storage capacity 
of the company’s Chicago 
refinery. 


Resin Research Laboratories, 
Inc., is building a new resin 
research center at 400 Adams 
St., Newark, N. J. 


Ferro Corp.’s Fiber Glass Div. 
has completed a $1.5-million 
expansion program at the 
Nashville, Tenn. and Hunt- 
ington Beach, Calif. plants. 


Ammonia Chemical Corp. of 
California plans to construct 
a $5-million anhydrous am- 
monia plant near Huron, 
Calif. 


Cities Service Co. plans to build 
a 20,000-bbl./day refinery in 
the Toronto area and spend 
some $8 million on construc- 
tion of bulk plants, service 
stations and other marketing 
facilities in provinces of Ont. 
and Quebec. 


Air Products, Inc., Allentown, 
Pa, has acquired Steele 
Gases, Inc., Chicago. 


Fuji Cement Co.’s new mill at 
Muroran on the island of 
Hokkaido has recently put 
Into operation Japan’s first 
closed circuit grinding wet 
process cement plant. 


Japanese Geon Co., Ltd., of 
Tokyo, as associate company 
of B. F. Goodrich Chemical 
Co., Cleveland, Ohio, has be- 





HIGHLY SENSITIVE — WATERTIGHT 


PRESSURE-VACUUM CONTROL 





H9 





TYPE 
H9 





INTERNAL ADJUSTMENT AND CALIBRATION 





The UNITED ELECTRIC Type H9 Pressure-Vacuum Control is an accurate, 
highly sensitive, watertight unit designed for applications requiring 
constant repeatability of any operating differential between .2’’ and 10” 
W.C. Calibrated pressure-vacuum settings are made internally by means 
of a single-turn knob and pointer. 























Switch Differential ....| The switch differential is uniform throughout the entire 
range. Factory pre-set for any point between .2’’ and 10’’ W.C. 
Switch Ratings. ....... 1 to 15 amps at 115 V AC dependent upon on-off switch 
differential. 
Switch Types.......... N.O., N.C., or Double Throw — no neutral position. 
Maximum —_ Controlling 
Pressure..........| 15 psi. 
| 
Size & Weight......... | 7’ Ig. x 33g” diam. overall . . . weighs approximately 3 lbs. 





Electrical Connection ..| 14’ NPT conduit opening in enclosure. Internally-located 
terminal block. 











Pressure Connection....| 14’’ female NPT. 
Enclosure............. Extruded aluminum case with black anodized finish. 
Mounting ............. Directly mounted by the 14’’ NPT brass female pressure 


fitting. Fitting material available in stainless steel for cor- 
rosive applications. Also wall mounted on specification. 











i a Seamless beryllium-copper or stainless steel bellows. Spring 
loaded to insure quick, accurate response under pressure or 
vacuum changes. 








UNITED ELECTRIC manufactures a complete line of temperature, pressure, and 
vacuum controls. For information on modifying standard units or providing 
custom-built units, consult a UE application engineer. For detailed information 
on the Type H-9, write for design specification data. Information on other 


pressure-vacuum controls on request. 
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United Electric Controls 


COMPANY 


sa Ga mOmOme STREET, WATERTOWN, MASS 
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Monitor Critical Temperatures 
From MANY Points 












VISIBLE 
SIGNAL 





G, 


With T-E Temperature Monitoring Systems 


For dependable, close checking of many temperatures—T-E offers 
you a completely integrated, flexible system designed for your 
exact monitoring needs. It can be located near to or remote from 
the process area and can monitor almost any number of points— 
up to several hundred in one system. Ideal for all process opera- 
tions, it also helps reduce down-time by quickly warning of any 
overheated condition. Dangerous temperatures are indicated by 
both audible and visible signals. 


e Continuous scanning 








e Available with single or multiple set points 

@ Monitors temperatures from —320° F. to +3000° F. 
e Functions with thermocouples or resistance bulbs 

e Signals may be transferred to indicators or recorders 


Switching Speeds Standard—3 seconds per point. Others as 
fast as 2.5 points per second or as slow as 6.6 seconds per point. 


Write for Bulletin 72-E 


Thermo Electric 6.inc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario (2) 
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FIRMS .. . 


gun production of polyviny] 
chloride at its new plant at 
Takaoka. 


Continental Uraniun, Inc., Chi- 
cago, has acquired three 
building supply companies, 
Transit-Mix Concrete Co. and 
Daniels Sand Corp., Colorado 


Springs, Colo., and Pacific 
Materials Corp., St. Louis, 
Mo. 


Universal Match Corp. has ac- 
quired Dynamics Research 
Associates, Seattle engineer- 
ing group. 


Kaiser Aluminum & Chemical 
Corp. has leased the extru- 
sion plant of Hokin Alumi- 
num Co. in Dolton, IIl., to 
speed up by two years its 
midwest extrusion expansion 
program. 


International Business Ma- 
chines Corp. and the Univer- 
sity of California at Los 
Angeles have established the 
world’s first university com- 
puter center devoted to the 
study of complicated business 
management problems. The 
Western Data _ Processing 
Center will be located on the 
UCLA campus. 


Baldwin-Hill Co., Trenton, N. J., 
has acquired the Wabash, 


Ind., plant of the Eagle- 
Picher Co. which manufac- 
tures basic mineral wool 
products. 


New Jersey Zinc Co. has a new 
mill in Jefferson City, Tenn., 
with a capacity of 1,000 tons/ 
day. 


American Zinc Co. has _ bor- 
rowed $384,000 from the fed- 
eral government for zinc 
exploration in Knox and Jef- 
ferson counties, Tenn. 


Proctor & Gamble Co. has new 
headquarters at Sixth and 
Sycamore Sts., Cincinnati, 
Ohio. 


Plough, Inc. has acquired Oli- 
ver Tablet Co. of Columbus, 
Ohio. 


Argonne National Laboratory, 
Lemont, IIl., operated for the 
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U. S. Atomic Energy Commis- 
sion by the University of Chi- 
cago, is building Experi- 
mental Breeder Reactor II. 


Sylvania Electric Products Inc. 
and Corning Glass Works are 
forming a jointly-owned Del- 
aware company, Sylvania- 
Corning Nuclear Corp., for 
the purpose of expanded re- 
search, development, and pro- 
duction activities in the 
atomic energy field. 


General Electric Co.’s Atomic 
Power Equipment Depart- 
ment is constructing a new 
facility to develop and prove 
procedures and equipment 
for refueling large boiling 
water reactors. 


Reynolds Metals Co. is investi- 
gating Pacific Northwest 
sites for an aluminum fabri- 
cating plant. 


Dow Chemical Co. has placed in 
operation its new $1-million 
styrene-butadiene latex plant 
at Pittsburg, Calif. 


Koppers Co. will build a full- 
scale commercial plant for 
the production of expandable 
polystyrene beads at_ its 
Kobuta, Pa., operation. 


Schering Corp., pharmaceutical 
manufacturer, has_ nearly 
completed its $1.5-million bio- 
logical research building in 
Union, N. J. 


Kish Industries of Lansing, 
Mich., has purchased Trenton 
Chemical Co., Trenton, Mich. 


Factory Mutual Laboratories, 
Norwood, Mass., has an- 
nounced that its facilities are 
now available on a contract 
basis to organizations seek- 
ing help in product develop- 
ment or other research. 


Link-Belt Co. will build a new 
plant in Montebello, Calif., to 
replace and expand its facili- 
ties in Los Angeles. The ex- 
pected completion date is 
late-1957. 


Paul Hardeman, Inc. has an- 


nounced the merger of its 
various subsidiary companies. 
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Beach-Russ #6 
Type RV Vacuum Pump 


ek 


Whatever 
Your 
Vacuum 
Needs... 


BEACH- 
RUSS 
Can Meet 
Them 


\e 


, VA 


Beach-Russ Model 0 
Portable Vacuum Pump 


Beach-Russ High Vacuum Pumps are 
available in a complete range of types 
and sizes to meet any vacuum need. 
From the smallest 1 c.f.m. portable unit 


for testing and dehydrating work, to the 
Beach-Russ #50 
Type RP Vacuum 
Pump 


large 1800 c.f.m. units for process opera- 
tions, these precision-built 


BEACH-RUSS 
Vacuum Pumps 
give 

Fast ““Pump-Down” 

High Efficiencies 

Quiet, Vibrationless Operation 

Long Service Life 


If you are planning a new installation 
or are in need of technical advice, get 
in touch with Beach-Russ. 

















PSS RRR R SSeS 
g BEACH-RUSS COMPANY # 
50 Church Street ° New York 7, N. Y. a 
3 (_] We are interested in Beach-Russ Vacuum Pumps for 4 
7 scicacleatanas hcl enlace # 
8 [] Send _______ copies of General Bulletin No. 89. ¥ 
: NAME ee ee ee eee : 
m COMPANY aasnmanaes a aaa s 
ADDRESS 4 
@ city ZONE No.______ STATE 8 
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VITRO ENGINEERING— 
and the New Age in India 


ITRO Engineering Division has received the réle of engineers to 
the Indian Government in building the world’s largest heavy 
water and fertilizer complex. 


Vitro Engineering’s part in this $46,000,000 development includes 
design of the heavy water plant, the primary electrolysis plant for 
hydrogen production, evaluation and selection of fertilizer processes, 
site development, and supply of services. The plant, near the Bhakra- 
Nangal Dam, will supply a titanic 200,000 tons of ammonium nitrate 
fertilizer annually, plus heavy water as needed for India’s nuclear 
program. It is a plant worthy of Bhakra-Nangal, one of history’s 
greatest dams. 


The plant’s flow sheet is classically simple. Electricity, air and 
water are the primary raw materials. Yet to convert them into heavy 
water and fertilizer on a massive scale requires top engineering per- 
formance. This is why Vitro was selected in competition with the 
leading engineering firms of the world. 


Vitro Engineering, now well engaged in foreign activity, is also at 
work in Europe, where it is designing Italy’s principal nuclear re- 
search center. 

These diverse international projects demonstrate again Vitro’s 
ability to design and engineeer facilities across the spectrum of 
modern technology. 


Write for information to VITRO ENGINEERING DIVISION 


~ 
Vitra CORPORATION of AMERICA 
261 Madison Ave., New York 16, N.Y. 


NS Thorium, rare earths, and heavy minerals 
© Recovery of rare metals and fine chemicals 





@ Research, development, weapons systems 
4 Nuclear and process engineering, design 
a Aircraft components and ordnance systems 
> Ceramic colors, pigments, and chemicals 


A Refinery engineering, design, construction 


42 Uranium mining, milling, and processing 
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FIRMS... 


The companies involved are: 
J. B. Gill Co., Wall Cryogen- 
ics, Inc., Climate Condition- 
ing Corp., Systems Engineer- 
ing Co., and Electronetics 
Corp. 


National Gypsum Co. has begun 
its $19-million Great Lakes 
area expansion program in- 
volving construction of two 
gypsum building products 
plants and development of a 
northern Michigan gypsum 
deposit. 


NEW LOCATIONS 


International Minerals & Chem- 
ical Corp. has moved to 485 
Lexington Ave., New York 17, 
N. Y. 


Geigy Chemical Corp. has 
moved to Saw Mill River 
Road, Ardsley, N. Y. 


Foster Grant Co. has announced 
that a portion of its new ny- 
lon plastics manufacturing 
operation will be established 
in Lamex Chemical Corp.’s 
plant in Manchester, N. H. 


NEW LINES 


Kaiser Gypsum Co. has entered 
the insulation board market 
through the purchase of Fir- 
Tex Insulation Board, Inc. 


Flexonics Corp., Maywood, IIl., 
has acquired the Flex-O-Tube 
Div. of Meridan Corp., Inks- 
ter, Mich., to provide industry 
with one line of flexible hose 
and fittings of all materials 
for industrial use. 


Marken Plastics Corp., Los An- 
geles, has entered the plastic 
pipe industry with a full line 
of both rigid (PVC) and flexi- 
ble (polyethylene) pipe and 
tubing. 


B. A.-Shawinigan Ltd. will com- 
mence production of hexylene 
glycol at its plant at Montreal 
East, Canada, in March, 1957. 


NEW COMPANIES 


Brown Thermal Development 
Co. has been formed as a new 
subsidiary of Brown Fintube 
Co., Elyria, Ohio, to develop, 



























ING 





XUM 


design, manufacture and sell 
heat transfer equipment for 
waste heat recovery, recuper- 
ation, and air and gas heat- 
ing by direct fire. 


Anglo-Great Lakes Corp. Ltd. 


has been organized by Great 
Lakes Carbon Corp., New 
York, N. Y., for the produc- 
tion in England of nuclear 
and commercial graphite. 


Upjohn Co. (Australia) Pty. 


Ltd., has been established as 
a new subsidiary in Australia 
by Upjohn Co., Kalamazoo, 
Mich., one of the nation’s 
leading pharmaceutical man- 
ufacturers. 


General Adhesives Co. has been 


formed by General Shoe Corp. 
of Nashville, Tenn., to handle 
its industrial adhesive busi- 
ness. 


Yawata Chemical Industry Co., 


Ltd., Tokyo, Japan, has been 
created out of the chemical 
department of the Yawata 
Iron & Steel Co. and estab- 
lished as a separate enter- 
prise. 


George Fry & Associates Inter- 


national, Ltd., has been 
formed by George Fry & As- 
sociates, New York, N. Y., to 
render worldwide manage- 
ment consulting services to 
Canadian, European, Middle 
Eastern, and Far Eastern 
business and industry. 


Union Carbide Research Insti- 


tute near Tarrytown, N. Y., 
has been formed by Union 
Carbide & Carbon Corp. to 
engage in basic scientific re- 
search. 


Standard Oil Co. of California, 


Western Operations, Inc., has 
been formed by Standard Oil 
Co. of California to manage 
petroleum operations in the 
West. 


Homestake Sabre-Pinon Part- 


ners has been organized by 
Sabre-Pinon Uranium Corp. 
and Homestake Mining Co. 
Homestake, veteran San 
Francisco mining firm (gold, 
uranium), will have complete 
control. 
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24.830 successful 
installations ! 


EASTERN D-11 CENTRIFUGAL PUMP 


Why is the D-11 so successful among original equipment manufac- 
turers? Size and weight make it ideal. The D-11 is the smallest, close- 
coupled, single-stage centrifugal pump available with an induction 
type motor. Eighteen pounds of compact design (99%4” x 45%”) make 
it excel in industrial and process equipment, as well as laboratory 
service, and pilot plant operations. 


SPECIAL METALS 

A full selection of metals make the D-11 and other Eastern Centrif- 
ugal Pumps versatile performers. Available in 18-8 Type 303 and 
Type 316 Stainless Steel, Monel, Hastelloy “C”, Cast Iron and Bronze, 
Eastern Pumps range from “%th to % H.P. with capacities up to 70 
G.P.M., pressures to 65 P.S.I. 


For complete specifications on all Eastern 
Centrifugal Pumps, request Bulletin 120-B 


INDUSTRIES, INC. 


100 Skiff St., Hamden 14, Conn. 
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DIRECT SAVINGS of *5 to *6/foot 


WITH BAILEY 
ARMORTUBE CABLE 





Here are the cost facts. 

A chemical plant bought only 530 feet of 4-tube 
Bailey ARMORTUBE Cable and installed it at a 
saving of $3,000 over the cost of four single tubes. 
An electric utility bought $14,068 worth of ARMOR- 
TUBE Cable . . . saved $60,000 on installation. 


Another chemical plant bought ARMORTUBE 
Cable costing $1,345. The saving on installation com- 
pared to single tubes amounted to $14,000. 

Reports such as these are common from users of 
tubing for pneumatic instrument and control lines. 
They state it costs about $2.00 a foot to install a 


single tube. It costs the same $2.00 a foot to install 


Bailey ARMORTUBE Cable. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1054 IVANHOE ROAD % 


In Canada—Baiiey Meter Company Limited, Montreal 


Here’s why the savings. 
ARMORTUBE Cable consists of 1 to 19 copper or 


aluminum tubes in a single armored cable. You string 
one line. You buy one set of standard pipe supports 
or conduit clips. Installation costs are reduced tre- 
mendously. Time is saved, tubes are protected, and 
installation looks neat. 

Cost-saving Bailey ARMORTUBE Cable is offered 
in a full family of sizes and types . . . aluminum or 
14-inch OD tubes... 


ous bundles of | to 19 tubes. Tubing is protected with 


copper tubing... 14, 3%, vari- 
galvanized steel armor. Also available with thermo- 


plastic sheath either under or over the steel. 


Whether your next job is 100 or 100,000 feet, Bailey 
ARMORTUBE Cable can save you $5 to $6 per foot at 
installation. For more information and specifications 
ask for Product Specification and Price List G91-9. 

G-37 


CLEVELAND 10, OHIO 
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For More Information 


Current technical literature is 
yours for the asking. And 
more information on chemi- 
cals and equipment, too, is 
easy to get. All you have to 
do is use one of the prepaid 
postcards inside the back 
cover. Take advantage of 
Chemical Engineering’s unique 
Reader Service. 








Chemical Engineering 
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KEEP A KIDDE EXTINGUISHER 
NEAR EVERY HAZARD! 


Move fast against fire the instant 
it strikes, and you can stop it with 
little damage. But let it get a head 
start, and you may lose equip- 
ment, buildings. . . or your life. 

Be selective in your choice of 
fire extinguishing equipment. 
Choose Kidde! You can be cer- 
tain of rugged construction, sim- 
ple operation, and absolute 
dependability. 

For more than thirty years, 
Kidde fire extinguishers have 
been built to the most exacting 
specifications, have passed the 
most rigorous of tests, have the 
highest ratings. There is not a 
better-made extinguisher on the 
market today. 

In ease of operation Kidde 


Kid 


The words ‘Kidde’, ‘Lux’, 





Walter Kidde & Company of Canada Ltd., Montreal—Toronto 
‘Lux-O-Matic’, ‘Fyre-Freez’ and the Kidde Seal are 


extinguishers also stand unsur- 
passed. The trigger-release grip on 
Kidde carbon dioxide and dry 
chemical extinguishers is the fast- 
est and most natural to use. With 
it, even inexperienced operators 
can move swiftly and confidently 
against a blaze, extinguishing 
flames in seconds. You simply aim 
the horn, pull the trigger, and fire’s 
out. Models with squeeze valves 
available too. 

Finally, there is the Kidde ser- 
vice organization. In cities every- 
where there are trained Kidde 
representatives who are ready to 
service your extinguishers. 

For more information about the 
line of Kidde extinguishers, write 
for Kidde’s P-8 Catalog. 


Walter Kidde & Company, Inc. 
228 Main St., Belleville 9, N. J. 


trademarks of Walter Kidde & Company, Inc. and its associated companies 








Foam 

















Soda-Acid Cartridge- Pressurized — Trigger ; 
Clear Water Operated Dry Chemical — Carbon Dioxide 
Anti-Freeze Dry Chemical Dioxide 
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READER SERVICE ... 


TECHNICAL 








® Want to build up your 
files and keep them up-to. 
date? You can get any publi- 
cation in this comprehensive 
the 


guide—free—just for 


asking. 


@ It’s easy—simply circle 
item’s number on the Reader 
Service Posteard and mail. 
Replies will come directly 


from companies offering the 








literature. 
. 
Chemicals 

Acids, Fatty...... These fatty acids are 
readily available from the El Dorado 
Div.—caprylic, eldhyco, capric, lauric, 
coconut, palmitic and myristic. Com- 
pany makes complete details availi- 


able and offers samples, 
L456a *Foremost Food and Chem. Co. 





Additives, Lubricant...... Bulletin ex- 
plains Moly-Sulfide’s function as a 
lubricant additive and describes com- 
mercial uses, such as, chassis grease, 
railroad journal grease, heavy duty 





machine grease, etc. Bul. Lu-6. 
416A Climax Molybdenum Co. 
Aleohol, Furfuryl...... Derived from agri- 


cultural residues & useful in manu- 
facture of wide variety of products 
including resinous mortars, cements, 
binder resins, etc. Data on properties 
& uses in Bulletin 205. 
: *Quaker Oats Co. 





Aldehydes...... Bulletin presents alde- 
hydes for chemical syntheses, rubber 
accelerators and _ synthetic resins, 
Gives physical properties, shipping 
data, constant-boiling mixtures, speci- 
fications, etc. See Bulletin F-5278C. 
4i6B Carbide & Carbon Chem. 


Amines, Primary...... Booklet describing 
tertiary-alkyl primary amines gives 
physical and chemical properties and 
chemical reactions for t-butylamine, 
t-octylamine, Primene 81-R and Pri- 








mene JM-T. Bul. SP-33. 
416C Rohm & Haas Co. 
Butyl Oleate...... Witco butyl oleate has 


been found to be the best and most 
economical plasticizer for use in Neo- 
prene Type WRT. Includes complete 
information on properties in Tech- 
nical Service Bulletin No E-9. 





416D Witco Chem. Co. 
Calcium Chloride...... Two bulletins offer 
tables, graphs, applications. Cover 


properties, use, and control of straight 
calcium chloride as brine medium in 
refrigeration and ice manufacturing 
systems. Bulletins 4 & 16. 

18le *Solvay Process Div. 





* From advertisement, this issue 
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Carbon, Activated......New bulletin tells 
how to treat liquid waste with Adsor- 

bit activated carbon to remove all 

types of organic impurities, and many 

organic materials. Full details made 

available in Bulletin J-30. 

J17A Barnebey-Cheney Co. 












Caseins...... Bulletin gives specifications 
covering these Caseins: ecco blend 
(Canadian and Domestic), standard 
(Domestic), supreme (Domestic), ex- 
tra quality (Argentine), super G 
(Domestic). See Bulletin 26-55-1-7-56. 
117B Harwick Standard Chem. Co. 








Catalysts, Ion Exchange...... 12 p. book- 
let describes advantages of using ion 
exchangers as catalysts for epoxida- 
tion of unsaturated oils and olefins, 
hydration of ethylene oxide, esterifica- 
tion of alcohols. See Bulletin. 
417C Permutit Co. 





Catalysts, Platinum...... Baker-developed 
platinum metal catalysts are avail- 
able promptly, in any required con- 
centration of metal—on the carrier 
an in the form best suited to your 
requirements. Request details. 

125 *Baker & Co. 





Chemicals...... File folder contains avail- 
ability charts of Baker light metal 
compounds, heavy metal compounds, 
acid (inorganic, organic, acid anhy- | 
drides) and complete price schedules. | 
Available upon request. 

44-5 *J. T. Baker Chem. Co. 





Chemicals...... Quick and easy reference 
eontains latest physical property and 
condensed application data for more 
than 335 organic chemicals. 1957 
edition features 21 new chemicals. 
Request Bulletin No. F-6136. 

177 Carbide & Carbon Chem. Co. 





Chemicals...... New bulletin lists over 
200 fine chemicals, intermediates and | 
industrial chemicals. Includes chem- 
icais for the dyestuff, textile, plastic, | 
paint, metals, rubber, chemical and 
paper industries. | 
417D Aceto Chemical Co. 





* From advertisement, this issue 
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BEFORE YOU SPECIFY PROCESSING 
EQUIPMENT MAKE SURE YOU HAVE 


THE LATEST 


INFORMATION AND 


COST DETAILS ON 


IMPERVIOUS GRAPHITE EQUIPMENT 


e@ Do you want a rupture disk, the burst 
characteristics of which are not affected by 
changing temperature? Do you want a sim- 
ply constructed, self-cooling chemical pump 
which is virtually leak-proof? Need a heat 
exchanger that takes up less space for a given 
amount of transfer surface? Need a complete 
HCL plant? ... towers?... pipe? ... fit- 
tings? ... valves? 


When processing equipment is produced 
from IMPERVITE graphite, many out- 
standing advantages can be obtained at a 
surprisingly low cost. Some of the unusual 
properties of IMPERVITE include immun- 
ity to thermal shock, high rate of thermal 
conductivity, and ability to withstand the 
attack of practically all corrosives, except a 
few strong oxidizing agents. 


Before you specify any processing 
equipment, make sure you know the 
cost of standard IMPERVITE equip- 
ment. Bulletin No. 249 shows a 
typical drawing or illustration of 
each type of equipment, lists the 
standard models available, and charts 
the cost per square foot of heat trans- 
fer area, or other convenient unit. 
ae 
WRITE FOR YOUR orm: ; 


COPY TODAY 


FALLS( F [| INDUSTRIES, in, 


31915 AURORA RD. 
SOLON, OHIO 


PHONE: CH. 8-5357 
TELETYPE: SOLON-0-720 


RUPTURE DISKS 






































TUBE & SHELL 


CROSS BORE 





CENTRIFUGAL PUMPS 


TOWERS 
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e CLOTH FOR HOT ACID FILTRATION 


e CLOTH FOR HOT DUST COLLECTION 
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A, cloth is available 
in standard width of 38” from 
stock. We will weave any de- 
sired width from 26” through 
72” to your order in quantities 
as low as 100 linear yards. 


We have a background of over 
Forty Years in weaving Indus- 
trial Fabrics ... we weave all of 
our own Synthetic Fiber Filter 
Fabrics. We have the ‘‘know 
how’’ necessary to produce 
uniform Filter Cloth with out- 
standingly superior operating 
characteristics. 


Literature and pilot test sample 
available on request. 


We also weave filter cloth of 
VINCELt, SARAN, DYNEL, 
NYLON, VINYON N**, GLASS, 
DACRONit, TEFLON***, POLY- 
ETHYLENE. 


... for your Filter Paper require- 
ments try NETONE Filter Paper. 
High tensile strength, chemical 
resistant, high burst factor, abra- 
sion resistant and crease resist- 
ant. Send for a test sample. 


*TM for duPont Acrylic Fiber 
+TM—NFM Reg. U. S. Pat. Off. 
**TM UCBC Co. 
¥*TM for duPont Polyester Fiber 
***TM for duPont Tetrafluorethylene Fiber 


USE CLOTH MADE FROM 
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No loss of strength 
after 32 days ex- 
posure to air at 
257° F. 


Shrinkage not more 
than 24%. % in \ 
water at 212° F. Bt 
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Good resistance to 
hot mineral acids, 
weak alkalies, 
common solvents, 
oils, greases, neu- 
tral salts, most acid 
salts and chlorine. 
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General Offices & Mills: New Haven 14, Conn. 
Western Office and Factory: Salt Lake City 2, Utah 


Sales Offices—Representatives 


Los Angeles, Calif.: 811 West 7th Street 
Chicago, Il.: 3557 W. Peterson Ave. 
Cincinnati, Ohio: Roselawn Center Bidg. 
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Houston, Texas: 1503 Hodley St. 
Oslo, Norway: Nicolai Friis 
Johannesburg, South Africa: Edward L. Batemon | 
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LITERATURE .. . 





Chemicals . 
covers: vinyl monomers, tertiary ace. 
tylenic alcohols, ditertiary acetylenic 
glycols, ditertiary saturated glycols, 
substituted acetylenes and surfynols, 
Available upon request. 





418A Air Reduction Chem. Co, 
Chemicals...... New edition of Dow's gen. 


eral product catalog contains more 
than 375 basic industrial, agricultura] 
and pharmaceutical chemicals, In- 
cludes descriptive information on 
principal product groups. 

418B Dow Chemical Co, 





Chemicals, Fine & Industrial...... Com- 
pany offers latest comprehensive price 
schedule for fine and industrial chem- 
icals. Also includes a price schedule 
for electronic chemicals, definition of 
grades & F.O.B. points. 
418C J. T. Baker Chem. Co, 
Chemicals, Organic, Synthetic...... Thir- 
teenth edition of ‘‘Synthetic Organic 
Chemicals” presents properties, spe- 
cifications, and uses of many products 
sold by Carbide. Handy manual on 
—- organic chemistry. 
Carbide & Carbon Chem, 








Chlorine...... Offers valuable _ technical 
bulletins: #7—“Liquid Chlorine”; 
#8—‘“Alkalies & Chlorine in Treat. 
ment of Municipal & Industrial 
Water”; #11—“‘Water Analysis”; 
#14—“Chlorine Bleach Solutions.” 





18la *Solvay Process Div. 
Chlorine, Liquid...... Presents new 72 P. 
technical and engineering service bu 


letin, “The Analysis of Liquid Chlo- 
rine and Bleach.’ Literature contains 
valuable data, tables, ore and in- 
dexes. Bulletin No. 

181b away Process Div, 





Curing Agents, Epoxy Resin......Com- 
pany offers curing agents: diethylene 
triamine, triethylene tetramine, di- 
methylamino propylamine, diethyla- 
mino propylamine and a alphamethyl- 
benzyl dimethylamine. Bul. F-8665, 
418E Carbide & Carbon Chem. 





pe eens Dow Corning 
“Antifoam B” disperses immediately 
in aqueous solutions. No stirring or 
agitation required. Ready to use & 
ideal for continuous processing. Re- 
quest particulars and free sample. 

L457 *Dow Corning Corp. 


Defoamers, Silicone 





Dimethyl Hydantoin...... 4 bulletin 
gives physical properties and chemical 
reactions of DMH. Dimethyl Hyan- 
toin (Acetonyl Urea) is now being 
produced on a tonnage basis. Bulle- 
tin is available upon request. 
418F Glyco Products Co. 





Elastomers......) Neoprene and Hypalon 
elastomers are used in improving 
products and cutting maintenance and 
replacement costs. Full details made 
available in free publication. “The 
Du Pont Elastomers.” 





105 *E. I. du Pont de Nemours. 
Emulsions, Polyvinyl Acetate...... New 

bulletin describes methods of aie 

ment, storage tanks, piping and 


valves, pumps and installation costs 
of polyvinyl acetate emulsions. De- 
tails in Bulletin PVB No. 


418G Colton Chemical Co. 





Esters, Methyl...... These methyl esters 

are readily available from the El 
Dorado Div.—caprylate, Eldo 18, 
caprate, laurate, coconate, myristate, 
caproate, palmitate. Company makes 
details available and offers samples. 





L456b *Foremost Food & Chem. Co. 
Fluorides...... Harshaw fluorides serve 
many industries advantageously. 
Their top ranking is the result of 


rigidly controlled uniformity and 
quality. Request Harshaw’s 40 p. book 
on hydrofluoric acid anhydrous. 

114 *Harshaw Chemical Co. 


Hydrolubes...... Advantages of Ucon 
Hydrolubes are: corrosion resistance, 
wear resistance, fire resistance, no 
effect on packings or seals, shear 
stability, low leakage losses, safe to 
handle, etc. Bulletin F-40134. 

4180 Carbide & Carbon Chem. 
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Inhibitors, Chemical...... Nalco 889, new a 
ebemical inhibiter, reportedly cuts you nee a re ucing agen we 


corrosion rates 94% or more by form- 
ing a tough, corrosion-resistant pro- 
tective film on metal surfaces. Details 
in technical data sheet. 





4i9A National Aluminate Corp. 
Isotopes...... Company announces avail- 
ability of literature describing in de- 
tail their services and facilities. 


Isotope measurement, fall-out studies, 
and radiocarbon dating are some of 
the services made available. 

419B Isotope Products. 





Ketones...... Bulletin discusses ketones 
and covers: physical properties, con- 
stant boiling mixtures, shipping data, 
specifications and test_methods and 
storage and handling. Bulletin made 
available upon request 








419C Carbide & ‘Carbon Chem. 
Lithium Aluminum Hydride...... A spe- 
cific agent for numerous organic 


reductions. Reference gives composi- 
tion, properties, solubility, applica- 





A CATALYST? 

A PURIFIER? 

A PRECIPITATING AGENT? 

A RUST-RESISTANT 
PAINT INGREDIENT? 

A POLYMERIZING AGENT? 


tions, “typical reductions,’ handling,  Federated’s Zinc Dust is used in all of these applica- 


safety & storage data. Bul. 401-D. 





419D Metal Hydrides. | 
Lithium Metal Dispersions ...... Data | 
Sheets describe methods for labora- 


persions in such dispersing mediums 
as mineral oil, petroleum and wax. 
Available on request. 


| 
tory preparation of lithium metal dis- | 
76 *Lithium Corp. of America. | 





Methylene Chloride...... Booklet shows 
advantages methylene chloride offers 
for use as an aerosol pressure de- 
pressant, vapor degreasing solvent, 
cold cleaning solvent, extraction sol- 
vent and secondary refrigerant. 
419E Dow Chemical Co. 





Molybdiec Oxide....... Presents detailed 
references, “Properties of Molybdic 
Oxide’—a review of the more im- 
portant physical and chemical proper- 
ties of this compound. Request your 
copy of Bulletin Cbd-1. 
419F Climax Molybdenum Co. 





Monomers, Acrylic...... Technical notes 
on dimethylaminoethyl methacrylate 
list physical properties, toxicity, pres- 














tions; and many more... 


In making bleaches 

In pipe-thread compounds 
In coating papers 

In removing soot 


In Sherardizing 


= 


Pyrotechnics 


ence of an inhibitor, polymerization Zinc Dust often will do a better job than other elements or 


and quaternization of the monomer. 


Full details in Form No. 20B compounds; and it is usually much less expensive to use. 


419G Rohm & Haas Co. 





Caldos, BTOM. » - 5 ee Federated Zinc Dust is characterized by uniform purity (97 


to date the available information on 
analytical procedures, physical and | 


chemical properties ‘and. industrial percent metallic zinc); and by fineness (all will pass through a 


uses of ethylene oxide. Full details 


made available in Bulletin 1956. 100-mesh screen; 97% through a 325-mesh screen). 


419H Jefferson Chemical Co. 





a = a Bulletin presents physical | We have research and engineering assistance available to 


properties (net container contents 
pounds and typical analysis) and 


applications (pharmaceutical — inter- help you find applications for this versatile and inexpensive 


mediates, monomer production, as a 


complexing agent). Bulletin F-40113. product. Or, if you want to experiment, we’ll be pleased to send 


Carbide & Carbon Chem. 





Plasticizers...... Bulletin covers com- 
pany’s line of plasticizers, the Poly- 
cizers. Will help you choose the 
proper plasticizer, or blends of plas- 
tizers, to formulate a high quality 
product. Bulletin 07-75-2-10-56. 

4193 Harwick Standard Chem. Co. | 





you a free half-pint sample. Just fill in the coupon below. 





Plasticizers...... — eh ge Meme no | aie 
tin gives test recipe use physica 
test data for Witco #20, a plasticizer ASARCO 
for natural rubber tread stocks. Has | 


Division of 


Mooney Scorch time 25% longer than 
the Pine Tar recipe. Bulletin R-12. 
419K Witco Chem. Co. 





* From advertisement, this issue 
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AMERICAN SMELTING AND REFINING COMPANY 


120 Broadway + New York 5, N. Y. 


Any bulletin or catalog .. . [] Please send me a half-pint sample of Federated Zinc Dust. 

your for the asking [] Please send a sales engineer to discuss my problems. 
You can get any publication in 
this literature listing by circling Name__ _Title 
itt key number on the Reader 
Service Post Card (inside back Company 
cover.) Replies will reach you Address 
direct from the manufacturers. 

City_ _Zone _State_ - 


419 
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Truck tank of 
Ampco Metal 

used by major 
oil company for 
hauiing sul- 
phuric acid 
sludge. 
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Handies 35% Solution 


of Hot Sulphuric Acid Sludge 


Truck tank...made from Ampco Metal 
Grade 8 plate...resists corrosion 


Ampco Metal resists 
corrosion, erosion, 
and cavitation-pitting 


caused by... 


Boiling sulphuric acid 


(up to 50%) 


Hot concentrated 
caustic solutions 


Fatty acids 


Hydrofluoric acids 


Abrasive solids 
in suspension 


Other problem liquids 


and abrasives 


20 





Ampco Metal has exceptional resistance to 
the destructive attack of many alkaline and 
acid media. 

That’s one reason why this aluminum- 
bronze alloy is used in fabrications like the 
truck tank shown here; in pipe, fittings, and 
other forms. 

There are other reasons, also: 

(1) Ampco Grade 8 can be readily sheared, 
bent, formed, or deep drawn. 

(2) It is easy to weld with Ampco-Trode* by 
the metal-arc, carbon-arc, MIG or TIG 
processes. 

(3) It possesses high impact and fatigue 
strength. 

You can get Ampco Metal in sheet, plate, 
extrusions, sand and centrifugal castings, pipe 
fittings, fasteners, tubing, pumps, valves, etc. 

Ask your Ampco field engineer for further 
facts — or write us. *Reg. U. S. Pat. Off. 


AMPCO METAL, INC. 


Dept. CE-2, Milwaukee 46, Wis. © West Coast Plant: Burbank, Calif. 


THE METAL WITHOUT AN EQUAL 





CAST FLANGES 


FORGINGS 
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LITERATURE . . . 





Plastics...... 1957 Condensed Reference 


File covers; polyethylenes, styrenes, 
vinyls, epoxies, phenolics and polyes- 
ters. Presents characteristics, fabri. 
cating techniques and major fields 
of application. 





420A Bakelite Co, 
Plating, Nickel...... If you use, or ‘abri- 
eate, heavy industrial equipment 


where product contamination is aq 
problem, you can probably use CF&I 
Lectro-Clad _to good advantage, 
Lectro-Clad Technical Manual. 

280-1 *Wickwire Spencer Steel Div. 





Polyphenyl, Chlorinated... ... Aroclor 1248 
is a highly stable chlorinated poly- 
phenyl; does not support combustion 
up to its boiling range 652° to 725°F,; 
is non-corrosive. Request technical 
information. 
95a *Monsanto Chem. Co, 





Potassium Borohydride ....... Detailed 
reference gives composition, proper- 
ties, solubility, applications, typical 
reductions, handling, safety and stor- 
age information. Request copy of 
Technical Bulletin No. 301-B. 
420B Metal Hydrides 





Reagents...... Price Catalog No. 56 pro- 
vides current prices for all Baker 
laboratory chemicals and _ specifica- 
tions for new items. Specifications 
show the minimum standards of 
purity. Available upon request. 
420C J. T. Baker Chem. Co. 





Resins, Coumarone Indene...... Bulletin 
presents a list of the grades the com- 
pany has to offer, as well as their 
respective melting points, color, spe- 
cific gravity, and physical form. See 
Bulletin 12-64-6-8-56. 
420D Harwick Standard Chem. Co. 





Soda, Caustic...... Technical & engineer- 
ing service bulletins cover a wide 
scope of subjects. Includes: physical 
& chemical properties, use, handling 
& storage of caustic soda, soda ash. 
Bulletin Nos 5 & 6. 
18le *Solvay Process Div. 





Sodium Borohydride....... MH sodium 
borohydride, MaBH: will reduce 
esters, acids, acid anhydrides, and 
acid halides. Announces the avail- 





ability of detailed Bulletin 5092-F and 

typical reduction procedure. 

420E Metal Hydrides. 
Sodium Hydride......Makes available a 


detailed technical reference contain- 
ing ~ information on: composition; 
properties; solubility; applications; 
typical reductions ; handling ; safety: 
storage. Tech. Bulletin 507-C. 

420F Metal Hydrides. 





Sedium Hydride Oil Dispersion...... De- 
tailed reference contains information 
on composition, properties, solubility, 
applications, typical reductions, han- 
dling, safety and storage. Request 
Technical Bulletin No. 508-A. 
420G Metal Hydrides. 





Sodium Hydrosulphite...... New data 
sheet describes improved Vatrolite, a 
specially concentrated, granular form 
of sodium hydrosulphite. Applications 
in the textile industry for vat dyeing 
and color stripping. 
420H Royce Chemical Co. 





Sodium Lignosulfonates...... “Polyfon 
Technical Bulletin Number 303” de- 
scribes use of sodium lignosulfonates 
as binder for structural clay prod- 
ucts. Describes 5 grades, their surface 
activity, wet & dry strength, etc. 
4201 West Virginia Pulp & Paper. 








*From advertisement, this issue 





Any bulletin or catalog . 
yours for the asking 
You can get any publication in 
this literature listing by circling 
its key number on the Reader 
Service Post Card (inside back 
cover). Replies will reach you 
direct from the manufacturers. 
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Sodium | m-Silicate...... Valuable data on 
Drymet anhydrous—the most highly 
concentrated form of sodium m-sili- 
Ci Drymet File Folder contains 
te nical data and suggested formu- 
lations. Request your copy. 

B443 *Cowles Chem. Co. 

Surface Active Agents...... Valuable 40 
] atalog describes Tergitol surface 


ve agents, nonionic & anionic. 
Includes general properties, applica- 
tions, physiological properties, per- 
formance data, ete. Catalog F-5900D. 
421A Carbide & Carbon Chem. 





Tetrapotassium Pyrophosphate...... New 
bulletin covers: description, typical 
analysis, properties, rate of solution 
and uses. This is a completely revised 
and expanded publication. Request 
Bulletin No. 505 2R. 
121B Westvaco Mineral Products. 





Construction Materials 





Alloys, Hard-Facing...... Hard-facing al- 
loys in coils for fast, economical pro- 
tection through mechanized deposi- 
tion. Available in drawn tube wire 
form for trouble-free feeding. Request 


Bs iletin F-30030. 
Haynes Stellite Co. 








eases Of many electrochemically 

ned materials produced by com- 
pany, Alundum fused alpha alumina 
is one of the most useful. Request 
“Norton Refractory Grain—Electro- 
chemically Refined.’ 








83 *Norton Co. 
Castings, High Alloy......High alloy 
castings to your order .. . large, 


small, special shapes, corrosion re- 

tant, heat resistant and abrasion 
> The melt, casting and fin- 
ishing are all carefully controlled 
and quality tested. See Bulletin No. 


54-G, 


124 *Duraloy Co. 








Cements...... Bulletin describes Crys- 
tolon cement ... a fine-grained sili- 
con carbide cement, sized 30 mesh 

nd finer, with the addition of an 

air -setting oonetaee: , de- 
tai 4 in Bulletin CP7.4 

42 Norton Co. 








Coatings, Protective...... Bulletin de- 
scribes how good structural design 
ids coatings in protecting steel sur- 
faces. Tells how to weld, rivet & use 





structural materials to avoid creation 
of corrosion problem areas. 
297 *Amercoat Corp. 





Coatings, Protective...... Announces re- 
lease of new Carbomastic series of 
protective coatings... epoxy-tar coat- 

ings with solids content ranging from 

5% to 90% and my po ye at thick- 

nesses up to 10 mils/coat. Bul. 803. 

421E Carboline Co. 





ir 








Coatings, Protective...... Bulletin covers: 
function, composition, properties, con- 
sistency, products to use with, applica- 
t and advantages. Full details 

a available in Product Bulletin 

-116-2-9-56. 


ie 21F Harwick Standard Chem. Co. 
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Columns......Company designs and 
builds columns for fractionation, 
Stripping, absorption, extraction, 

1emical reactions and other allied 
operations. Company makes full de- 
tails available in Bulletin No. 940. 
421G Pfaudler Co. 











Fabric: ation, Welded......2 ew 20 p. 
0oklet, ‘‘Wonders of We ‘Ide dad Fabri- 
a ion,” tells dramatic stories of mod- 
ern steel plate fabrication. Shows 
welded fabrication as indispensable 

to almost all basic industries. 
421H Acme Welding Div. 








Fastenings. -+...New 24 p., semi-technical 
Form brochure presents valuable 
information and cost-saving ideas on 
corrosion-resistant fastenings. Com- 
plete details available in Form No. 
618 Flo-Form Brochure. 

4211 H. M. Harper Co. 








m advertisement, this issue. 
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for prompt service and delivery on 


INDUSTRIAL WIRE CLOTH 


with mesh openings 


from this 


to this 


2 Oe OP ee ee oe 


e 
In 9 weaves LET US FILL your next 
order for wire cloth in any 


In any metal or alloy mesh or weave. Call your 


. Cambridge Field Engineer— 
in bulk or he’s listed under ‘Wire 


i Cloth” in your classified 
fabricated parts telephone _ book. OR, 


, WRITE DIRECT for 
The Cambridge pic 90-PAGE CATA. 
Wire Cloth Co. LOG and stock list giving 


: full range of wire cloth 
Seats SS + Sanne 2,0hd. available. Describes fabri- 


METAL SPECIAL cation facilities and gives 
sila ish gts useful metallurgical data. 


BELTS FABRICATIONS 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 





421 








Ask 
Standard 














Live roller and gravity roller system handles 55 gal. drums from 


howto 
cut costs with 
conveyors 





storage through filling and weighing operations to shipping. 


No manpower needed to keep 
heavy drums moving | 


GTANDARD conveyor systems keep 
heavy, bulky commodities moving 
with minimum manpower and time 
loss. Systems can be job-tailored to 
any specific materials handling prob- 
lem — to meet almost any needs. 
With more than 50 years of ex- 
perience in conveyor application, 


Standard engineers are qualified and 
ready to help solve your handling 





problems. Standard builds perma- 
nent or portable systems and units, 
using roller, belt, slat, chain, push- 
bar or sectional conveyors — pow- 
er or gravity; also spiral chutes and 
pneumatic tube systems. Consult 
STANDARD CONVEYOR COM- 
PANY General Offices: North St. 
Paul 9, Minnesota. Sales and Service 
in principal cities. 


Cut costs, too, in shipping and receiving operations with Stand- 





Call the Standard engi- 
neer listed in your classi- 
fied phone book, or write 
direct for Bulletin 309 
— address Dept 0-2 


422 





ard portable units, either powered or gravity operated. (Left) 
HANDIBELT portable powered conveyor unit (right) LITEWATE 
Sectional Roller Conveyor. 


; Se 
GRAVITY & POWER 


CONVEYORS 


Sales and Service in Principal Cities. 








LITERATURE .. . 





Fibers, Polyester...... New type indus. 
trial fire hose jacketed with 
Dacron offers these advantages : 
weight, abrasion-resistant, 
to many chemicals, and 
mildew-resistant. Booklet and details, 
241 *E. I. du Pont de Nemours, 





brochure de. 


Films, Polyester......6 p. 
scribes the new “Scotchpak’’ brand 
heat-sealable polyester film. Empha- 


sizes the heavy duty packaging ang 
protective wrapping abilities of the 
heat-sealable film. 

422A Minnesota Mining & Mfg, Co, 


Metals, Talide...... A tungsten carbide 
of superior quantity, is harder, 
stronger, and more resistant to abra- 
sion than any other metal. Superior 
where wear, heat and strain are de. 
structive. Catalog 56-G. 

86 *Metal Carbide Corp. 


Plastics, Molded....... Company offers 
new manual on molded plastics for 
automotive, electrical, appliance and 
industrial applications. Discusses 
the advantages and gives case his- 
tories of applications. 
422B 








Richardson Co, 





Refractories...... Carborundum has pio- 
neered scores of super refractories 
with a wide variety of properties to 
meet your most demanding require- 
ments. For complete details, request 
new ‘Refractories’ magazine. 

223 *Carborundum Co. 





“Better Refractories 
Through Quality Control’ describes 
the methods by which Harbison- 
Walker insures dependable uniformity 
of all refractory products. Bulletin 
available upon request. 

422C Harbison-Walker Refractories, 


Refractories ...... 





Refractories......New catalog covers 19 
standard brands of Remmey refrac- 


tory brick. These refractories find 
application in the following indus- 
tries: steel, ceramics, glass, cement, 


brick and clay, ete. Bulletin RB-20. 
422D Richard C. Remmey Sons Co. 





Rods, Filler...... Company announces re- 
lease of a new bulletin describing 
Ampco-Braz #3, which is a new, 
high-strength manganese bronze filler 
rod of uniformly high quality for 
oxyacetylene welding. Bul. 56L-171. 
422E Ampco Metal. 





Rubber...... Company offers new 26 p. 
booklet about Ameripol rubber con- 
taining information about its physical 
properties and processing. Contains 
charts which analyze the properties. 
Request your copy. 

Goodrich-Gulf Chemicals. 





422F 
Rubber Parts...... New 16 p. brochure 
describes the  rubber-parts-making 


facilities and operations of the In- 
dustrial Rubber Products Div. of 
Oliver Tire & Rubber Co. Copies avail- 
able upon request. 

422G Oliver Tire & Rubber Co. 


Rubber & Plastic Material...... Piping, 
pumps, valves and tanks have a wide 
range of temperatures, pressure, 
impact resistance. For details about 
Ace rubber and plastic materials, 
request Technical Data CE-50. 
31l5a *American Hard Rubber Co. 








Steels, Stainless......40 p. bulletin pre- 
sents useful engineering and fabricat- 
ing data, including practical examples 
showing where, when and how stain- 
less steel improves design, etc. “Stain- 
les Steel in Product Design.” 

130 *Allegheny Ludlum Steel Corp. 





Steels, Stainless...... Wide selection as- 
sures you of getting the best stain- 
less for every application. Extra care 
in storage, handling and _ shipping 
guards the quality of stainless stocks. 
Request Buyers Guide. 

234 Joseph T. Ryerson & Son. 





Tantalum...... Company offers a corro- 
sion test kit, available without charge 
to research technicians. Contains 
both tantalum sheet and wire. Also 
offers publication, ‘“Corrosionomics, 
containing articles on tantalum. 

3 *Fansteel Metallurgical Corp. 





*From advertisement, this issue 
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ndus- Electrical & Mechanical 
100% 
light- 
istant 
and =a=_ r 
ctails, Batteries...... “Compact Power by Yard- 
10urs, ney" includes data sheets giving 
— physical and electrical specifications 
e de- of available cells and batteries—from 
brand a fraction of an ampere hour to 
npha- thousands of ampere hours. 
> and 423A Yardney Electric Corp. 
f the 
Bearings-Bushings-Washers......Chem- 
gE. Co. pro’s new Style FM-4 bearings, bush- \ 
—— ings, washers, etc., give service in 
irbide pumps, mixers and reactors operating 
arder, under highly corrosive conditions. 
abra- Complete details in Bulletin CP554. 4 
perior 1453 *Chemical & Power Products. lids reason 
@ de- : , of solids. 
Bearings, Roller...... Bulletin covers load 
Corp. ratings, dimensions and other data 
——— on Dodge-Timken and SC and SCM 
offers ball bearings. Company makes com- 
s for plete details available in Bulletin 
> and A638. Request your copy. 
susses 313b *Dodge Mfg. Corp. 
» his- ; sals 
Belts, V.....-- Bulletin covers construction 4 € P = ‘ ching. 
n Co. details —_ —- x. a pitch ; : - A pleaching 
——e lengths and outside lengths. Company j : F ne y1i- 
| pio- makes complete information availa- a RCo sl ation combit +o ing, cermproe 
tories ble in Product Bulletin A-606. Re- rams a Fi tre Senos deodori2) 070 
ies to quest your copy. ‘ Ee olorizing- 
quire- 313¢ *Dodge Mfg. Corp. dec a ‘Zing: 3 1 ing 
quest - og winteriZito Redissolv*e 
Clutches......Company offers new 76 p. ing, cake _ 
n Co. manual on automatic freewheeling Taching filter 
clutches; combination clutch-coup- Washitis 
tories lings; backstops to prevent reversed , f slurry: 
cribes runaway of inclined conveyors or | cake. sckening ot > 
yison- vertical elevators, ete. . ah 
rmity 423B Marland One-Way Clutch Co. | Extracvo ae 
letin | . e Cc ° 
Gaskets, Tefion...... Teflon FreeFlow | C talytic conta pe 
ories. gaskets are impervious to practically | a 
iahataatnes every chemical or gas and are un- 
rs 19 affected by temperatures from -100° 
sfrac- to +482°F. depending on the insert 
find material. ‘The Best in Teflon.” 
ndus- 329 *Crane Packing Co. 
ment, 
B-20. Illuminators, Gage...... Jerguson gage 
s Co. illuminator gives up to 3 times the 
an ilumination .. . lights entire gage 
2s re- glass, no glare or blind spots, low 
ibing eost lighting, exposion-proof. Full 
new, details in Data Unit. 
filler R447 *Jerguson Gage & Valve Co. 
, for 
171, Lighting Equipment, Fluorescent...... 
fetal. New 36 p. bulletin contains descrip- 
aa tions, illustrations and lighting data 
26 p. on 394 Benjamin industrial fluores- 
con- cent lighting units. Company makes 
ysical bulletin B available upon request. 
tains 423C Benjamin Electric Mfg. Co. 
rties 
Magnets, Permanent......Introduction to 
icals. catalog gives analysis of permanent 
— magnetic properties and importance of 
chure engineered applications. Remainder 
aking of book features drawings and charts. 
> In- See Catalog 156. 
r of 423D Magni-Power Co. 
ivail- 
Motors...... L., A, enclosed and explosion- 
r Co. proof motors feature: split conduit 
— box, inner bearing cartridges, non- 
ping, sparking fan, cast-iron end bracket 
wide and housing, prewound stator, locked 
sure, bearings. See Bulletin 1700. 
ubout 122 *Louis Allis Co. 
rials, 
*Fro advertise ‘ is issue . “Te *}e . . 
r Co. m advertisement, this issue. Because of their versatility, ability to function over the widest 
re- e P 
Po range of pressure and temperature, and withstand practically 
nples ‘ mare ° 0 7 
taln- all operating conditions, Shriver Filter Presses are the most 
orp. extensively used of all batch type pressure filters. They cost 
ase Any bulletin or catalog ca less and require less floor space per unit of filtering area. 
tain- yours for the asking 
ping a er > Shriv i ‘iltration. 
ping You can get any publication in Write for the Shriver Guide to Better Filtration 
Son. this literature listing by circling | 
— , | . 
Orro- its key number on the Reader Eiier Presses T. SHRIVER & COMPANY, Inc. 
large - ae Filter Media s 
tains Service Post Card (inside back | Diaphragm Pumps , , 
Also . ‘ Se eerie Se ere es eres 
ies,” cover). Replies will reach you Thickeners 802 Hamilton St., Harrison, N. J. 
Corp. direct from the manufacturers. ce : eal : © Sales Representatives in : 
— ectrolytic Cells Decotur, Ga.—Houston, Tex.—St. Louis, Mo.—San Francisco—Montreal—Toronto | 
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ALLOY 
CASTING 


to Your oul 


LARGE 
SMALL 


SPECIAL SHAPES 
CORROSION RESISTANT 
HEAT RESISTANT 
ABRASION RESISTANT 








Duraloy is the BEST place to come for your high alloy casting 
requirements. We are specialists in turning out castings to 
order. Simple jobs, tough jobs; large jobs, small jobs. Static 
cast or centrifugally cast... you name it and we'll produce it. 


The melt, the casting and the finishing are all carefully con- 
trolled and quality tested by our technicians. Our test equip- 
ment, including 400,000 volt X-ray and gamma-ray facilities, 
is just one way Duraloy assures delivery of Better High 
Alloy Castings. 


Send for Bulletin No. 3354-G. 


THE DURALU COMPANY 


EA 
DE 


OFFICE AND PLANT: Scottdale, Pa. 


0 2950 Od 0 0 (Os 2 
151@) Un @) 2 1a 
[OF NOTO RO) 2 2 (62 


12 East 41st Street, New York 17,N. Y 
23906 Woodward Avenue, Pleasant Ridge, Mich 
332 South Michigan Avenue 














LITERATURE... 





Motors...... Over 2500 different types of 
fractional hp motors have so far 
been designed for specific use jn 
business machines, aircraft equip- 
ment, electronic controls, automation 
systems, etc. Bulletin. 





424A R. A. Boehm Co, 
Motors...... Bulletins describe open type 


or totally enclosed motors featuring: 
more power in less space, corrosion 
resistant frames, needed protection, 
cooler operation, longer bearing life, 
See Bulletins MU-202 and MU-203, 
2 





120 *Waegner Electric Co, 
Motors, Chemical...... Bulletin describes 


construction features of Allis- 
Chalmers totally-enclosed, fan-cooled 
and explosion-proof chemical motors 

to 100 hp (Types GZ, GZZ. AZ, 
AZZ, APZ, APZZ). Bulletin 51B8477, 
424B Allis-Chalmers Mfg. Co. 





Motors, Synduction...... Provide depend- 
able constant speed, simplicity of 
cperation and low first cost in a 
variety of industrial applications 
requiring 40 hp and below. Complete 
details available in Bulletin 51B8440, 

*Allis-Chalmers Mfg. Co. 





Motors, Vertical...... Company offers in- 
formation describing a newly designed 
vertical solid shaft motor, conform- 
ing to dimensional standards re- 
cently adopted by NEMA. Describes 
operation, features. etc. 
424C U. S. Elecl. Motors. 





Packings...... Unique construction of 
Garlock Chevron permits free opera- 
tion of rods or plungers at all 
pressures. Once you make initial 
adjustment of the gland, no further 
adjustments are needed. Folder Ad- 
115. 


106 *Garlock Packing Co. 





Packings, Asbestos Sheet...... Features 
Klinger’s compressed asbestos sheet 
packing... for every purpose. Makes 
available the Klinger Master Catalog 
which describes the complete range 
of products. 
197 *Klinger Corp. of America 





Packings, Teflon...... Dura plastic teflon 
packing provides long uninterrupted 
sealing on all liquids except molten 
alkali metals and some florine com- 
pounds in the higher temperatures. 
Full details in Bulletin 461 CE. 
B445 . *Durametallic Corp. 





Pulleys, Conveyor...... Bulletin presents 
construction details, sizes and dimen- 
tions on Taper-Lock steel conveyor 
pulleys. Taper-Lock bushings are in- 
terchangeable in Dodge Taper-Lock 
conveyor pulleys. Bulletin D56. 
313a *Dodge Mfg. Corp. 





Rectifiers, Silicon...... Brochure _ gives 
application notes on the 4JA60 series 
of small high current silicon recti- 
fiers. Useful to designers of aircraft 





electronic equipment, automation 

equipment, etc. Bul. ECG-148A. 

424D General Electric Co. 
Sprockets...... Taper-Lock double strand 


sprockets are available—ready for 
the shaft without re-machining. There 
is no flange, no collar, no protrud- 
ing part. Flush design means safety. 
Details in Bulletin A-644. 

312 *Dodge Mfg. Corp. 


Starters, High Voltage...... New ZHA 
Starter not only saves valuable floor 
space—it provides more accessibility 
and convenience than ever before. 
Available with self-contained bus_in 
isolated compartment. Bulletin 8130- 





F. 
207 *Blectric Controller & Mfg. Co. 


Timers...... Bulletin describes the new 
Cramer Interval Timers, featuring 
high-torque motors and wide timing 
range, designed for commercial, in- 
dustrial, process control, and labora- 








tory use. 
424E Cramer Controls Corp. 
Turbines, Impulse...... 3ulletin covers: 


applications, pressure rises, typical 
arrangements, Volean turbines, shop 
practices and methods, vertical im- 
pulse turbines and power recovery. 
Request Bulletin No. 147. ; 

424F S. Morgan Smith Co. 





*From advertisement, this issue 
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422 *Standard Conveyor Co. 


ee 
‘“~ 
) ar . . 
e in Handling & Packaging 
quip- 
ation 
= Belts, V-...-.-New bulletin describes con- 
type struction features of the “Texrope 
ring: grommet V-belt which provide 20 to 
osion 500% longer life than ordinary belts. 
ction Company makes Bulletin 20B6497C 
life. available upon request. : 
03. 425A Allis-Chalmers Mfg. Co. 
S Co. Bins, Bulk Material...... Vertical or 
ribe horizontal styles are available for any 
A llis- plant layout. To improve your plant’s 
ooled bulk storage and handling, company 
otors makes available valuable product 
AZ, Bulletins 529 and 549 4 
8477, 108f Day Co. 
- Co. Boxes, Pallet......New 8 p. catalog on 
yend- Generalift standard industrial wire- 
y of bound pallet boxes describes the many 
in a ways pallet box bulk handling can 
tions be applied and provide complete speci- 
plete fications, 3 : , 
8440, 425B General Box Co. 
- Co. Cable.....- Cost-saving Armortube Cable 
s in- is offered in a full family of sizes 
ened and types .... aluminum or copper 
orm- tubing... 4, §, 43-inch OD types. For 
re- more information and specifications, 
ribes see Price List G91-9. | 
: 354 *Bailey Meter Co. 
— Chains, Roller...... Dynamic strength as- 
of sures longer work-life for Link-Belt 
era- roller chain. Complete range of single 
all and multiple widths, 34 _to 3-inch 
itial standard pitch, and 1 to 3-inch double 
ther pitch. Data Book 2457. 
Ad- 301 *Link-Belt Co. 
Co Containers...... “New and Better Con- 
meee tainers” provides a picture-book tour 
ures of Continental’s new building for 
heet metal container research and develop- 
akes — in the packaging industry. Re- z" te 
quest your copy. ; 

a ise Continental Can Co. 28) Chemical Pilot Plants 
rica Conveyors...... Standard conveyor sys- S ) 
BEE tems keep heavy, bulky commodities 
flon moving with minimum manpower and , 
pted time loss. Sy stems ean be job- tailored % use 
ten to any specific materials handling vg 
om-= problem. Complete details in Bulletin 

res, 309. 








Conveyors, Screw. 3 ee gests cr saan 
engineering and quality manufacture 
reg assure you of top performance. A | Stainless Steel 


92-page Screw Conveyor Book con- 



































eyor : : 
ys Gs tains complete ordering data. Request - - 
sock your copy. Book No, 2289. Corrosion-Resistant 
ink-Be 0. 
orp. Cranes, Jib....../ All cranes in the line Heat Exchangers 
ives have full 360° rotation and are self- 
ipsa supported on either base-mounted or : “4: : 
— pillar-mounted columns. Informative If any industry must rely on the dependability of its process- 
ane new folder gives illustrations and ing equipment it’s the chemical industry. This is particularly 
tion pk on the full a - . true for pilot plants where heat exchangers which resist acid 
6 = UE TES and corrosion are needed to heat, cool, condense or evapo- 
Ge: Drums, Stainless Steel...... Hackney re- rate liquids and gases. They must be compact, economical, 
= meraelgent feneaeereeyereme | and dependable a nell 
2c 3 eee 6.48 ee ” © 
feed close tightly, Available in  severai Young “SSF” Heat Exchangers meet all these require- 
rud- sizes. For information, request Hack- ments. All components are made of type 316 Stainless Steel. 
ety. ney Drum and Barrel Catalog. Available in a wide range of standard sizes for immediate 
- *Pressed Steel Tank Co. delivery, Young “SSF” Heat Exchangers provide an extra 
orp. 2; : ; 
“1 Feeders....... Bulletin illustrates and reserve capacity and include factors for fouling and safety. 
Gar e acte tae since’ ab Gea Initial operating costs are lower—cooling surface per unit 
, accuracies, ranges, types s : . 5 
ility handled, ete.—on many types of volume is greater—with Young equipment. 9. “as 
. feeders, lime slakers and proportion- It’s well to remember—where quality counts—it’s Young. 
30 ing pumps. Bul. 10-N1 
425E Omega Machine Co. | Write Dept. 317-B 
Co. = for FREE Catalog £ 
new *From advertisement, this issue 
ring 1 
ning x | 1 
in- Any bulletin or catalog. . . | 
ora , ~ RADIATOR COMPANY 
yours for the asking | 
orp. You can get any publication in 
ical this literature listing by circling RACINE, WISCONSIN 
tae a key number on the Reader HEAT TRANSFER ENGINEERS FOR INDUSTRY 
im- A bie 
ery. Service Post Card (inside back | Cucalive aus E AN as 
a cover). Replies will reach you | Piva: a Moat oa onavononitar’ arernc ene iy i Oe Products | 
- . ind Indus ic . j 
— direct from the manufacturers. | ee ea 
| Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, Ifinois | 
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@[O[0@ Jar Rolling 


Machines 








Style P, Double Tier, 
Double Row, Abbé 
Jar Rolling Machine 

















Small 4-Jar, Style M, 
Abbé Jar Rolling Machine 











lar or different materials 
can be economically 
ground, pulverized or 
mixed simultaneously on a 
versatile Abbé Jar Rolling 
Machine. 


Jars, bottles or contain- 
ers of different sizes can 
be used at one time. Each 
jar can be removed after 
its full grinding or mixing 
cycle has been completed 
— without stopping the 
machine. 


Modern, rugged Abbé 
Jar Rolling Machines are 
available to handle single 
or parallel rows of jars, 
and in double or triple 
tiers for processing as 
many jars as required. 
Standard porcelain or 
steel jars range in size 
from 1 quart to 6 gallons. 
Built-in storage cabinets on 
tiered machines are op- 
tional. 


Write for New Abbé 
Jar Rolling Machine 
Catalog 79. 


ENGINEERING COMPANY 


50 Church Street, New York 7, N. 





Muttpte batches of simi- 





LITERATURE .. . 





Packaging..... . “1957 Guide to Improved 


Packaging” shows how Bakelite poly- 
ethylene, styrene, vinyl and phenolic 
plastics are creating new ways of 
getting products to customers with 
economy and speed. 

426A Bakelite Co, 





Rakes, Trash Rack...... Leonard trash 
rack rakes reduce head and power 
losses at the intakes of hydro-elec- 
tric plants, etc., by removing debris 
which gather on the racks and ob- 
struct the water supply. Bul. No. 158 
425B S. Morgan Smith Co. 





Scales, Bagging...... Product data sheet 
describes and illustrates new high- 
speed automatic fertilizer bagging 
scale, capable of bagging up to 24 
sacks per minute. HA-39 fertilizer 
scale described in Data Sheet 5601. 
426C Richardson Scale Co. 





Seales, Bagging...... Company offers in- 
formation on new automatic belt-fed 
bagging scale which will weigh and 
bag up to fifteen 25- or 50-lbs., or 
twelve 100-lb. bags of grain and feed 
products a minute. 
426D Richardson Scale Co, 





Shovel-Cranes...... New condensed cata- 
log gives descriptive information on 
the more than 20 new models of Link- 
Belt Speeder shovel-cranes, all fully 
convertible to any standard front-end 
attachment. Book 2577. 
426E Link-Belt Speeder Corp. 





Tanks, Storage, Plastic...... Haveg plas- 
tic tanks are economical to install... 
easy to maintain... durable. Require 
no painting or costly maintenance... 
can be readily field repaired where 
necessary. Bulletin C-13. 
43la *Haveg Industries, 





Trucks, Fork...... Company announces 
Winter issue of the Lewis-Shepard 
Lever, @ magazine prepared especially 
for fork truck users. Offers tips on 
buying various models of fork trucks. 
Request subscription. 
426F Lewis-Shepard Products. 





Trucks, Gas...... Powerful Yale gas truck 
with new Yale hydraulic push-pull 
attachment stacks nitrate bags with 
maximum ease, safety and efficiency 
onto a pallet for shipping. Full facts 
available in Booklet 5101D. 

299 *Yale & Towne Mfg. Co. 





Trucks, Lift...... The “Ohio” lift truck 
affords low-cost, one-man operation, 
picks up and releases automatically 
at proper height; is adjustable for 
load lifts ranging from 1,000 to 1,250 
Ibs. Catalog 56 F. 
426G Portable Lift Trucks, 





Unloaders, Pallet...... The Alvey De- 
Palletizer is designed to receive pallet 
loads of cases and automatically 
unload each pallet onto a conveyor 
line. Bulletin F-225 describes un- 
loader in detail. 
426H Alvey Conveyor Mfg. Co. 





Unloading...... Wall chart gives instruc- 
tions for the safe unloading and han- 
dling of sulphuric acid. Describes 
the proper methods for pump unload- 
ing and air unloading of tank cars 
—especially cold weather procedure. 
4261 Olin Mathieson Chem. Corp. 





Weights, Digital, Remote.....New Toledo 
weight data systems feature: digital 
weights transmitted anywhere; auto- 
matic bulk weighing; product testing 
and sorting; dial location wherever 
you choose. Request booklets. 

433 *Toledo Scale Co. 








*From advertisement, this issue 





Any bulletin or catalog. . . 
yours for the asking 
You can get any publication in 
this literature listing by circling 
its key number on the Reader 
Service Post Card (inside back 
cover). Replies will reach you 
direct from the manufacturers. 
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Heating & Cooling 





purners, Gas......Radiant tube gas 
burners feature: uniform heat dis- 
tribution in tubes; flame length con- 
trol; quieter operation; longer opera- 
tion with less burner cleaning; etc. 
Request Data Sheet No. 808. 
427A Hauck Mfg. Co. 





rs, Scraped Surface...... Adaptable 
“—_ any process characterized by: heat 
transfer with crystallization, heat 
transfer with solvent extraction, heat 
transfer with high viscosity. Request 
Bulletin No. PE-2. 
427B Henry Vogt Machine Co. 


Coils, Plate..... Platecoil simplicity saves 
engineering, fabricating, installation, 
operation and maintenance costs in 
heat transfer. Units are compact and 
lightweight. Full details available in 
Bulletin P-61. 
104 





Tranter Mfg. 





Components, High Temperature...... 
Servo mechanism components are de- 
signed for reliability under high am- 
bient temperature conditions encoun- 
tered in mumerous. airborne and 
nuclear applications. Bulletin 410. 
427C Norden-Ketay Corp. 





Coolers, pi Sere Packaged liquid 
coolers include a complete refrigera- 
tion cycle, compressor, motor and 
starter, refrigerant controls, liquid 
cooler, condenser, piping, wiring and 
insulation, etc. Request catalog. 





427D Doyle & Roth Mfg. Co. 
Cooling Equipment...... Company offers 
economy and reliability in cooling 


equipment for air conditioning, proc- 
ess work, ice making, quick freezing 
and other refrigerating purposes. Full 
details available in catalog. 

*Frick Co. 





Dehydrating Systems, Caustic...... Swen- 
son caustic dehydrating systems cost 
less to install, operate and maintain. 
They improve product quality and 
require less floor space. Full details 
available in Bulletin SW-203. 

42-34 *Swenson Evaporator Co. 


Evaporation...... Brochure, “An Open 
Door” tells about unit operations such 
as evaporation, crystallization filtra- 
tion, pulp washing & spray drying as 
a means to reduced costs & improved 
quality. Bul. SW-100. 








42-3e *Swenson Evaporator Co. 
Evaporators...... “Evaporators For Re- 
covery of Mercerizing Caustic” gives 
information on design, application, 
operation and construction of this 
type of evaporator. Details made 


available in Bulletin No. SW-201. 
42-3b *Swenson Evaporator Co. 





Evaporators, Phosphoric Acid...... These 
evaporators feature: simple, compact 
design ; time-proven, reliable; easy to 
operate; corrosion resistant; low 
maintenance; no fumes. Full details 
in Bulletin No. SW-202. 





42-3¢ *Swenson Evaporator Co. 
Furnaces... .. -New bulletin covers mod- 
ern, large size, field-erected produc- 


tion furnaces for all forms of metal 
heat treating, and also for continuous 
enameling, aluminum melting and 
ceramic requirements. | 
427K Lindberg Industrial Corp. | 


Furnaces, Industrial...... New bulletin 
illustrates large variety of Surface | 
Standard equipment for all types of 
industrial heating applications, from 





small laboratory furnaces to large 
brazing furnaces. Bul.* SC-175. 
427F Surface Combustion Corp. 





Generators, Steam...... 16 p. book gives 
capacities, dimensions, construction 
features, instrumentation, accessories, 
sectional drawings & installation pho- 
tos on new series of steam generators. 
Bulletin PG-55-2 
163 *Foster Wheeler Corp. 
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New quality control- 





Meter-Printed Batch Tickets with 


ETERS 


NEPTUN MN 


Get printed proof of delivery and automatic 
control of liquids going into the batch... 
with the Neptune Print-O-Meter. Prints exact 
quantities, with serial numbers and code 
letters to identify the batch and/or station. 
Foolproof operation . . . ticket is inserted and 
locked in place in meter before delivery. 
Ticket cannot be removed before being 
printed out. 

You get quality control and dispute-free 
printed records of delivery if you handle any 
of these liquids (and others too!). Print-O- 
Meter sizes: 1 to 4 in., capacities 5 to 500 
gpm. Other meters 2 to 1000 gpm. 

Send for free Technical Metering Bulletin 
567-H. 





NEPTUNE METER COMPANY 
19 West 50th Street, New York 20, N. Y. 


Branches in 
ATLANTA + BOSTON * CHICAGO * DALLAS +» DENVER 
LOS ANGELES * LOUISVILLE * NO. KANSAS CITY, MO. 
PHILADELPHIA * PORTLAND, ORE. > SAN FRANCISCO (Millbroe) 
In Canada: TORONTO 14, ONT. 
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How many of these 
liquids can you handle 
better with Neptune? 


Acetates 

Acetone 

Alcohol 

Ammonium Nitrate 

Ammonium Sulfate 

Banana Oil 

Barium Chloride 
enzo! 

Borax Solution 

Brine 

Bunker “‘C’”’ 

Butanol 

Calcium Chloride 

Carbon Bisulphide 

Carbon Tetrachloride 

Castor Oil 

Cellulose Solvent 

China Wood Oil 

Chloropicrin 

Chocolate 

Cocoa Butter 

Coconut Oil 

Coffee 

Condensate 

Corn Syrup 

Cotton Seed Oil 

OOT 

Dextrine Solution 

Diacetone 

Dibuty! Phthalate 

Diethy! Carbitol 

Diethylene Glycol 


Ethylene Glycol 
Fish Oil 
Formaldehyde 
Freon 

Fuel Oil, Hot 
Glucose 

Glue, Water Sol. 
Glycerine 
Grease 

Ink 

tsobutylene 
lsopropanol 
Kerosene 
Lacquer 


Lime Water 
Linseed Oil 

Liquid Soap 
Liquid Sugar 
Lubricating Oil 
Methylated Spirits 


Methyline Chloride 
Mineral Spirits 
Molasses 

Naphtha 

Oleic Acid 

Oleum Spirits 
Paint 

Paraffin Oil 

Paste 


Plasticizer 
Polymer, Molten 
Propylene Glycol 
Pyrethrum Mixtures 


um 
Shellac (Alcohol) 
Silicone Oil 

Soap Solution 
Sodium Benzoate 
Sodium Carbonate 
Sodium Chloride 
Sodium Silicate 
Soy Bean Oil 
Starch Solution 
Stearic Acid 
Styrene Monomer 
Sugar Syrups 
Tallow 

Tannic Acid 
Trichlorethylene 
Tungwood Oil 
Turpentine 
Varnish 

Viny! Lacquer 
Water 


Wax Emulsions 
Whiskey 
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The Chemical 
industry Looks To 


AMERICAN AGILE 


™ During the many years AMERICAN 
AGILE has worked in corrosion- 
resistant plastics, its outstanding 
reputation was built upon its per- 
formance in research, development 
and quality controlled production of 
plastics for the chemical process 
industries. 

¢ In 1949 as one of the nation’s first 
commercial processors of polyethy- 
lene, American Agile evolved the 
techniques of molding and fabricat- 
ing the plastic. 

¢ In 1950 Agile introduced the 
spraying and forming of polyethy- 
lene structural shapes to meet oper- 
ating.conditions in which other 
materials failed. Also, Agile intro- 
duced coating of metal targets with 
modified polyethylene. 

¢ In 1951, welding of polyethylene 
and polyvinyl chloride was intro- 
duced in this country by Agile which 
then made the techniques and the 
welding equipment available to 
other processors. 

¢ In 1954 another Agile first was 
the introduction of irradiated poly- 
ethylene molded parts whose range 
of industrial applications was en- 
larged through the exposure to 
atomic radiation. 

¢ AND TODAY — with still an- 
other first in foam polyethylene and 
polyethylene filter cloth for high 
temperature applications, American 
Agile is expanding both research 
and production to meet the demands 
of cost-conscious, progressive think- 
ing designers, engineers and man- 
agement for more efficient produc- 
tion equipment for better quality 
products at lower cost. 

What Are Your Needs? Whatever 
your product may be, you will find 
American Agile a prime dependable 
source of supply for your processing 
equipment requirements. 


| 


Mie SMR 


AGILENE WAGILIDE 


5461 


Write for literature. 


Established in 1932 


AMERICAN AGILE CORPORATION 


Dunham Road 


Maple Heights, Ohio 








LITERATURE... . 





memieisghe® 

Heat Exchangers...... The Alcotwin heat 
exchanger furnishes real economy jp 
first cost, in ease of installation ang 
maintenance. Unlimited adaptability 
prevents obsolescence. Full details 
available in Bulletin FH-3. 
7 


*Alco Products, 





Heat Exchangers....../ Aero heat ex. 
changer cools liquids & gases by 
evaporative cooling with atmospheri; 
air, removing the heat at the rate of 





input, controlling temperature pre. 
cisely. Bulletins 120 & 124. 
336 *Niagara Blower Co, 
Heat Exchangers...... Whitlock — stand. 
ardized heat exchangers save work, 
Save engineering costs, save delivery 
time, save on repairs, save on first 
costs. Company makes_ complete 
details available in Bulletin No. 259 


356 *Whitlock Mfg. Co. 





Heat Exchangers...... Describes Type 
“SSF” stainless steel heat exchangers 
for heating or cooling liquids & gases 
as used in industries where elements 
of corrosion to alloys are encountered, 
Catalog No. 1155. 

425 *Young Radiator Co, 





Heat Exchangers, Acid Resistant...... 
Important data on Swenson type of 
tube mounting, types of corrosion re- 
sistant materials available and 
advantages of neoprene ring gaskets 
available in Bulletin SW-200. 
42-3a *Swenson Evaporator Co, 





Tube...ssss 
and tube 
Outlines 


Heat Exchangers, Shell & 
Bulletin describes shell 
heat exchange equipment. 
construction features, general speci- 
fications and standard materials for 
this equipment. Bulletin No. HE-1, 
428A Heat Transfer Co, 





Heat Transfer Systems. . .Capacities 
can range from small portable units 
to large gas- or oil-fired units gen- 
erating from 250,000 to over 10,000,- 
000 B.T.U.’s per hour. Request names 
of designers & manufacturers. 
95b *Monsanto Chem. Co. 





Heat Treating......New Bulletin explains 
the economic features of completely 
mechanized heat treat lines. It is 
a comprehensive commentary on 
mechanized heat treating. For full 
details, see Bulletin SC-176. 
428B Surface Combustion Corp. 





Heaters, Air...... Versatile design per- 
mits Thermal Type CA heater to be 
used in a wide variety of installations 
and with either gas, oil or combina- 
tion firing. Complete details available 
in Bulletin 104. 

338 *Thermal Research & Engrg. 





Heaters, Circulation......} Yew 8 p. bul- 
letin describes Chromalox automatic 
electric circulation heaters, for con- 
trolled heating of water, oils, heat 
transfer media, steam, air and other 
gases. Request Bulletin 701. 

100 Edwin L. Wiegand Co. 





Heaters, Liquid...... Liquid heating sys- 
tems feature: increased output; close, 
automatic temperature control; effi- 
cient, trouble-free operation; eco- 
nomical to install and. operate; com- 
pletely safe. Catalog 162. 
428C S. Morgan Smith Co. 





* From advertisement, this issue 





For the latest developments in 


Chemicals 
Equipment 
Processes 

you'll find our “Guide To Tech- 
nical Literature” right up your 
alley. You can get any bulletin 
or catalog in this listing . . . and 
fast. Simply circle the item’s 
number on the Reader Service 
Post Card and mail. 
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' ing Units, Immersion...... Your fuel 

heat meeteiiar buys more effective heat trans- 

ny in fer with ‘Surface’ immersion heat- 

bane ing than with other methods of 

et ity heating liquids and_ salts. Details 
> Contained in Bulletin SC-156. 

ducts R450 *Surface Combustion Corp. 

wal : 

: yens .Company offers _ illustrated 
’ = mre iietin describing laboratory and 
shaw production ovens. Includes ratings, 
pieric accessory information, features, dia- 
ate of grams applications and _ specifica- 

Pa tions. Bulletin No. 100. 
Co T440 Despatch Oven Co. 
an 
sha o-Panels...... Cost less and per- 
— rn better—an improvement on pipe 
Bo coils. Save space and heat or cool 
ine more efficiently. For use in heating 
n ao and cooling of liquids, slurries, etc. 

so Request Bulletins 355 and 256." 
i Co TL459 *Dean Thermo-Panel Div. 

A 6 Traps, Steam...... Give faster, more 

Type ia Tem condensate removal. Power- 
ngers ful valves action, positive shut-off, | 
pr high capacity & each unit service | 
rome tested. For more details, request new | 
tered. Bulletin No. 10-55. ‘ | 
r Co. 66 *W. H. Nicholson & Co. | 

Turbines, Steam...... Turbines range | 
me of from 150 horsepower down to trac- 
a tional in 6 frame sizes. Feature large | 
"ian number of manually operated valves | 
ian for individual control of steam noz- | 
aii zles. Details in Bulletin 135. | 
or Co. 85 *Coppus Engrg. Corp. | 
Washers, Pulp...... Pulp washers for the | 

* tube neutral sulphite semi-chemical pulp- | 
itlin e ing process. Advance design features 
s me will reduce pulp washing and evap- 
hog _ oration costs. Full details available in 
HE-1 Bulletin SW-300. 

‘a 42-3f *Swenson Evaporator Co. 
ar Co, | 
acities 

units 
1,600. Inst ts & Controls . 
),000,- nstruments ontr h d d 
te They needed pumping pressure 
n. Co. 
plains Analyzers, Gas...... basa presents 

applications, calibration, design, per- F 

etely formance and specifications” (mass You can have capacity... 
a Ps range, resolution, sensitivity, — th 
bility, response time, noise, construc- 
r full ji hg ag es aa or pressure ...orbo 
Corp. 429A Beckman Instruments. 

F ve et < “Cent ‘ > wide 9 “new: > ty " shi 2 
- hens See. aa op. You a tan ¢ ee wide 2. Renewable stuffing box bushings. 
to be a range oF pumping needs with just 3, Die-formed stuffing box packing. 

* if Sle € ’ 5 js _ . . 
ations Annunciator Systems for industry. two types of Goulds pumps. — i ieee ih nen 
ane Company makes full details available - a ik owl-type glands lor use with 
Lilable in Catalog No. 100B eee a Lage ei "ai le quenching fluids. 
429B anellit, Inc. the Fig. 3405 single-stage, double- d aie ; 
ct . - Ni A 5. Corrosion resistant gland bolts. 
ie Control Elements, pe RRO a 8 p. suction pump provide capacities up 6. 8 | rT 

F bulletin defines static control, lists ad- 1p ees 9 . Stainless steel impeller rings. 
matic TARInOOE, GA MEAG Conmente to 6400 GPM, heads up to 425 ft. - ss steel impeller rings 

of General Electric’s general-purpose - . y 7 > ater se: i ; 
heat of geeere pee 2 ere ee For great pressure—5 sizes of the 7. Teflon water seal rings. 

Bulletin GEA-6578. ‘ig. 3305 two-stage pump provide Jecause s any parts “se 
ee: — iia Viniianiiae ite Fig t tage pump pro ide Because so many parts on these 

; ‘. eeennierae heads up to 1000 ft., capacities to pumps are interchangeable—you 

a ontrol Systems...... 16 p. booklet, illus- 9 1p a . a Bask ak ae 
cays trated with photographs, drawings, | 1200 GPM. can cut parts inventory in two or 
effi. and circuit diagrams, discusses what | All these extra features are stand- better. 
eco- Cypak is, how it works, and how Cy-_ | | oe , . . ° ia 
= pak elements process information. | ard on both groups: For further information write for 
Details in Booklet B-6738. | aM uneoa sealed avaing we 7) — 4 fe 
ie 129D Waestineheoss Bilee. Corp. 1. Bearing housings sealed against Bulletin 721.6 on the Fig. 3405; 
dase dust and moisture. Bulletin 722.6 on the Fig. 3305. 
Control Systems, Batch...... Catalog de- 
scribes batch control systems. These 
systems offer simple, dependable B: 
means for automatically adding a j 
—— predetermined volume of fluid to a 
batch process. Catalog 91-109. 
in 429E Fischer & Porter Co. 
Controllers, Temperature..... Series 53000 
thermistor-actuated temperature con- 
troller is designed as an individual 
unit which is plugged into a separate 
power supply chassis. Details in 
Bulletin MC-133. 
-h- 429F Fenwal Ine. 
ur Controllers, Temperature...... Brochure Goulds Fig. 3405 single-stage pump. Goulds Fig. 3305 two-stage pump. 
tin flves complete specifications on a new 
d aioe of bulb-and-capillary indicating ca ae — Sed 
n emperature controllers. Applications: | MEMBER as, j 
n's a oo | Al = _ PUMPS INE. | sates oFFices: Atianta- Boston 
ice 429G Fenwal Inc. | ul ld ee | Chicago » Houston » New York 
— | New York = / Philadelphia Pittsburgh » Tulsa 
* From advertisement, this issue. Ss 4) | ROD Sa Me PARROTS. 
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LITERATURE .. . 





Controls...... New bulletin covers elec. 
trical remote positioning controls for 
both push button and automatic op- 

sa eration. Features new shaft mounted 

control gearmotor for valves and 

variable speed drives. Bulletin J-109, 
430A Jordan Co. 





Controls, Temperature ...... Features: ri 
cuts initial control costs; costly pro- y 
duction stoppages; control mainten- 
ance costs. Controls for gas, liquids 
and solids in -30°F, to_1200°F. ranges, 
Condensed Catalog CC. 

434 *Partlow Corp. 











Controls, Temperature...... Type E274 M 
PRODUCT remote bulb temperature control eon- = 
tains two switches and, in many ap. 
OUTLET plications, may be used in place of 
two separate single-switch controls, 
Request additional information. 
430B United Elec. Controls Co. 
















Controls, Temperature...... Completely il- Me 
lustrated, 16 p. catalog presents 7 
company’s line of standard local 
mounted temperature controls. In- 
cludes theory, features, general speci- 
fications, ete. Catalog Section 100, 
430C United Elec. Controls Co, 





“GYROTOR" 
AIR 
CLASSIFIER 


Detectors, Leak...... Leak detector fea- Re 
tures: simple to operate; uses safe 
inert helium as detecting agent: audi- 
ble and visible leak indications; easy 
maintenance; sturdy, stable AC am- 

PNEUMATIC plifier. See Bulletin 483. 

430D Beckman Instruments. 
PRESSURE = 


CONTROL Diffraction, X-Ray...... Brochure  dis- Re 

cusses basic theory (Brage’s Law), 
definitions, analytical advantages 
and applications in metallurgy, chem- 


pea — . : vs | istry, mineralogy, physiology, path- 
| i ‘ | ology, and biology. Pub. 7A-3690. 
. | 
hen 








GRINDING 430E General Electric Co. 


ROLLS 





1 may 
SS ; Fractometers, Vapor...... 16 p. brochure Re 
it I : , discusses the features and specifica- 
ome : ‘ <= tions of the new Model 154-B Vapor 
* ; Fractometer. Also gives examples of 
trace analyses possible with it. Re- 
FEED quest your copy. z 
INLET 430F Perkin-Elmer Corp. 








Gages...... For pressure, vacuum or com- Reg 
pound service. There are no gears or 
teeth to wear out. Cam wiping action 
keeps contact points clean and 
smooth. Complete information avail- 
able in Catalog No. G-2. 

321 *Helicoid Gage Div. 


GRINDING 
DISC OR 
TABLE 








Gages, Liquid Level...... Truscale_ re- Ser 
mote reading liquid level gages are 
available as inclined gages for use 
where the gages have to be mounted 
high or low on the instrument panel, 
or at other points. See Bulletin 291. 
430G Jerguson Gage & Valve Co. 





Gages, Vacuum...... Company offers new The 

single-station, discharge-type  vac- 

™ uum gage which gives continuous 
9 pressure readings over an extended 
range from 25 microns to 1 x 10-7 mm 

He. Request Data Sheet No. 9-43. 

430H Consolidated Electrodynamics. 





Indicators, Stabilized pH...... Offer these Vari 
advantages: quick warm-up; fast re- 
a P sponse; measuring errors “designed 
z / out ;” only two adjustments; fine per- 
formance. Company furnishes in- 
formation in Data Sheet E-96(2). 
132 *Leeds & Northrup. 





Instruments...... Company presents gen- 


a i isc- Mi is a roller-type mill with two eral catalog on instruments for an- 
The Hardinge Dise-Roll Mill is a yP alysis, control, and data processing. 


adjustable, pneumatically loaded rolls for grinding material on Covers: analog data-recording sy 
° ° . 2 , i tems, ecordi seill aphs, gal- 
a horizontal rotating disc or table (Loesche type). The Hardinge | em eg in ll 


“Gyrotor” Air Classifier, in combination with the mill, provides | 4301 Consolidated Electrodynamics. 
a complete grinding, classifying, and drying system. A full ee “s a 
description is given in Bulletin 52- 11 | ‘From sdvertioement, this ieee 








Any bulletin or catalog . . . 
yours for the asking 
You can get any publication in Cour 
this literature listing by circling | 
| its key number on the Reader | 
Service Post Card (inside back | 
| cover). Replies will reach you 
YORE, PENNSYLVANIA . 240 Arch St. , Main Office and Works direct from the manufacturers. et 


New York * Toronto * Chicago * Hibbing + Houston ¢ Salt Lake City + San Francisco 


HARDINGE 


COMPANY, INCORPORATED 
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3 elec- Meters, Flow......New bulletin describes 
ols for company’s line of Series 18200 “‘Safe- 
“IC Op- guard” Rotameters, versatile ‘“vari- 
ounted able area’ type instruments for the 
S_ and accurate measurement of fluid rate- 
J-100, of-fllow. Bulletin 18RG. i 
an Co, 431A Schutte & Koerting Co. 
sip 
tures; Meters, Liquid......Neptune_ Ringgit 
y pro- s Meter prints exact quantities, wi : 
Linten- serial numbers and code letters to Wherever CORROSION RESISTANCE is a Factor 
liquids identify the batch and/or station. 
anges, Print-O-Meter sizes: 1 to 4 in., capa- 
citics 5 to 500 gpm. Bulletin 567-H. | 
— poe aoe — | 4 AV E G Pp L A S T I C TA N x S M E E T 
ined | 
E27A nitoring Systems, Temperature...... 
1 con- Me For dependable, close checking of 
ny ap- many temperatures—company offers 
ace of completely integrated, flexible system 
ntrols, designed for exact monitoring needs. 
: Full details in Bulletin 72-E. 
Is Co. 350 *Thermo Electric Co. : 
amen 
tely il- Monitors, Moisture......New Type 26-301 | 
resents Moisture Monitor’ gives accurate 
local moisture measurement down to 
In- one parc per million. Company makes 
speci- complete information available in 
100. Bulletin No. CEC 1834-X1. 
1s Co. 87 *Consolidated Electrodynamics. 
r fea- Recorders, Oxidant...... Bulletin covers 
S safe description, operation and_ specifica- : ; 
audi- tions (range, accuracy, air flow, —! 
easy liquid flow, recording, power con- 3 
C am- sumption, size, weight, system time ie m 
constant). Request your copy. 
ments. 431B Beckman Instruments. HAVEG FUME SYSTEMS, 
dis- Recorders, Ratographic...... Catalog is a 
Law) complete, detailed report on the mul- CORROSION RESISTANT 
_—— tiple applications, the mips options 
chem- available in F&P Ratographic instru- 
path- ments. Company makes details avail- HAVEG STORAGE TANKS. REAC PROCESS EQUIPMENT 
3690. able in Catalog 55-20. AVEG s AGE TANKS, LAC 
ric Co. 157 *Fischer & Porter Co. TORS. COLUMNS. TOWERS. PLAT- Haveg fume duct, hoods, stacks, 
ochure Regulators, Temperature... Bulletin ING TANKS. FILTERS and similar fans and fittings in the Haveg rein- 
ecilica~ resents information on Spence tem- ¢ 7 . astic suite é . 
Vapor vorature regulators. Includes piping equipment are now manufactured in pot acai best — toh — the 
ples of layouts and helpful information on : Fs F corrosive fumes an gases at your 
t. Re- the installation of temperature reg- — type and ae, rectangular and plant, offer the most practical and 
ulators. Request Bulletin T150. cylindrical—in a wide range of Haveg ime ; 
Corp 34 Spence Engrg. Co. : : economica! system possible wher- 
- grades, combined with selected chem- at ; 
r com- Regulators, Voltage...... Bulletin covers ‘cilia : i ; ever fume removal is an operational 
‘ars or Stabiline automatic voltage regula- ically inert materials to provide excep- requirement 
action tors... Type IE and Type EM. Rat- Sea SE a eee “ “=o oma 7 : 
and ing chart simplifies selection of the tional resistance to corrosive acids, Engineered for use up to 350°F., 
avail- regul: - best suited to your need. . i s s, alkalies ari- : ° , 
Request Bulletin S351. 2 si ice iy wane alkalies and vari Haveg fume removal units are light in 
e Div 4316 Superior Electric Co. ous oxidizing agents. weight for easy, low cost installation, 
le re- Servo-Mechanisms...... Company offers HAVEG PLASTIC TANKS are tough or for heavy duty service where re- 
es are extensive experience with servo- an arge Haveg storage tank a mae oa 
or use mechanisms, controllers, aircraft sys- . d durable. Large es torag t quired. Hoods are readily molded and 
ounted tems, computer and memory devices, installations have been in continuous joined in varying shapes and sizes... . 
panel, gyroscopes, telemetering equipment Sain tak tela oe iaiiiine 4 : : 
in 291. and digital systems. Facilities Report. service at leading processing plants as stacks up to 12 foot diameter and 
ve Ce. 201 *Daystrom Systems Div. long as twenty-five years—under the over 200’ high can be flanged for quick 
rs = Thermostats . we —— ta og — most extreme corrosive conditions. assembly—or resin-welded as a single 
vac- types of Fenwal Thermoswitch units oie inc eects e . : . 
inugus waich are encased in plastic for serv- HAVEG TANKS are economical to unit! Complete fittings are available 
tende ice in highly humid or corrosive en- eee : BAe ees ray iG Aee rary 
)-7 mm vironments. Company makes details install . . . easy to maintain. NEW from stock, or can be custom fabri 
9-43, available in Bulletin a . es POLYESTER GLASS constructions, cated to your specific requirements. 
1amics. 431D enwal Inc. ; ; 2 : : P 
. oe for example, cost considerably less in- A Haveg engineer will be glad to 
r these Jaricells...... Essentially, the components | ‘ 7 agai ; ‘ 5 ¢ > 2 
ast re- of a varicell pee a noweratat Yariabie | stalled than lead or rubber-lined, stain- joer a ™ — " st te 
signed transformer, a_ fixed-ratio rectifier | sage . : Heo jaar system for your plant... or selecting 
he per- transformer, a saturable core reactor, less or even mild steel types sags etic Haveg units to replace deteriorated 
ies in- a rectifier stack and a ripple filter. | iZnstances . . offer bonus savings in ; p . : 
(2). See Bulletin SE 9551. : apparatus in your present system. 
rthrup. 431E Superior Electric Co. | reduced steel for support because of ‘Vance anelee ciated i Miia 
aan : ; : é 
's gen- | their extreme light weight! Haveg : 
or aa esti: aia j inti that you can make from metal. Haveg is 
; astic tanks require no painting or ; : 
essing. - P tl nt q ey io tough, durable, machineable, easily 
sys- cane > ee ~ : 4 
, Pipe, Fittings, Valves | eee Cae Ee Senees and quickly altered or repaired in 
field repaired where necessary. the field 
1amics. _- 7 ? : 
meaneaencest Whether yours is a new or replace- Haveg Bulletins F-7 and C-13 give 
Couplings... ips New catalog describes | ment installation, investigate the ad- detailed data on the complete line of 
a 3 couplings. uxplains an¢ ll- - © - * ‘“ 
a: lustrates the Morflex principle, “em- vantages of Haveg corrosion resistant corrosion resistant Haveg process 
ploying preloaded rubber biscuits as lastic tanks and process equipment conead Se 
A the flexible medium. Specifications P P q P equipment and resin cements to solve 
and dimensions in Cat. C41-56._ for your process operations. Write for every corrosion problem. Write for 
™" Morse Chain Co. Bulletin C-13. your copies at no obligation. 
Couplings, Chain, Flexible...... Revised 
ing catalog gives specifications, dimen- HAVEG PLASTICS OF TOMORROW SOLVE YOUR CORROSION PROBLEMS TODAY 
d sions, ratings and application on ar 
*k pode DSC, — SA Cray — 922 Greenbank Road, Wilmington 8, Delaware 
cvinge and sen, Bee sche! | MAWEG INDUSTRIES, INC. [2ccts.ten! 
OC chain couplings. Catalog C45-56. TV @ Factory: Marshaliton, Del. phone WYman 8-2271 
ain Co. 
ne eS = Atlanta Chicago Cleveland Detroit Houston Los Angeles NewYork Seattle Denver 
ers. —. Exchange 3821 (Wheaton) WaAshington 1-8700 (Livonia) JAckson 2-6840 MUtual 1105 (Westfield, N.J.) Main9006 BElment 7-0433 
caisensiaill * From advertisement, this issue WHeaton 8-3225 1-17) Westfield 2-7383 
‘ . 7 “ 
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Fansteel 


COrroesionomics 


FANSTEEL METALLURGICAL 
A JOURNAL OF USEFUL INFORMATION FOR THE SOLUTION OF CORROSION PROBLEMS 


Tantalum, H,SO, and High Temperatures 


COPYRIGHT 19566, 


The use of tantalum for heat transfer 
applications in sulfuric acid is influ- 
enced by the concentration of acid and 
the type, temperature and pressure of 
the heating medium. For instance: 


Temperature and Concentration 
of H2SO4 

Tantalum is not attacked by 98% 
H2SO, at 150°C (302°F). At 175°C 
(347°F) the corrosion rate is .0001 
inch per year, and at 200°C (392°F) 
the rate is 0.0015 inch per year. At 
the temperatures at which tantalum 
is attacked, the corrosion is uniform 
without pitting so that equipment life 
can be predicted with a good degree 
of accuracy. 

This point can be verified with 
tantalum test samples (Corrosion- 
omics, Jan. 1956, Corrosion Test with 
Tantalum, P.2.). 

Tests have shown that no danger 
exists of attack by air present in the 
heating medium below 300°C. Pro- 
cess steam seldom reaches this 
temperature. 


Temperature of the 
Heating Medium 


Tantalum is not affected by temper- 
ature alone, i.e., it undergoes no trans- 
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formation with increased temperature 
and is not embrittled by exposure to 
very high temperatures when heated 
in a vacuum or in an inert atmosphere. 


Pressure of the Heating Medium 


If corrosion occurs, as it will in con- 
centrated H.SO, at temperatures 
above about 160°C, the matter of the 
pressure of the heating medium be- 
comes most important. Tantalum bay- 
onet heaters are normally designed 


GS571A 


| FANSTEEL METALLURGICAL CORPORATION CM®MICAL squirment 


432 





For further data on the above, write: 


CORPORATION 


Sec 
Concen- 
trator showing tantalum bayonet heaters. 





Top view of Si - 


with a wall thickness of 0.013” for a 
114” I.D. tube to be used at an opera- 
ting pressure of 150 psig; this is based 
on a factor of safety of 5 for a stress 
of 10,000 psi. A similar design using 
0.015” wall thickness can be operated 
at 200 psig. Uniform corrosion of the 
tantalum, such as occurs in concen- 
trated H,SO, at elevated temper- 
atures, would require a heavier wall 
thickness or the factor of safety will be 
decreased at a given operating pressure 
as corrosion thins the wall. 

To summarize, the above discussion 
points to the fact that the maximum 
temperature of the heating medium 
which can be used in tantalum heaters 
for sulfuric acid concentration is lim- 
ited by the corrosion rate associated 
with the temperature realized at the 
acid-tantalum interface. It may well 
be that for many applications the heat 
is dissipated from this interface so 
rapidly that the temperature will be 
at a value such that the corrosion rate 
is nil. 

In the past 15 years thousands of 
three tube tantalum bayonet heaters 
have been used effectively to concen- 
trate H2SQO, in the range of 65 to 
90% strength. 


Free Tantalum Test Kit 


A corrosion test kit, available without 
charge to research technicians, con- 
tains both tantalum sheet and wire. 
Request it on your letterhead. 

The above condensation is typical 
of articles which appear in 
CORROSIONOMICS, | ox 
a Fansteel publication. 
Mail us your name 
for inclusion on our free 
mailing list. 





NORTH CHICAGO, ILLINOIS, U.S.A. 
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LITERATURE .. . 





Fastenings ...... 150,000,000 Standard 
fastenings in brass, bronze, stainless, 
aluminum, copper, nickel and mone], 
Laboratory tests prove greater 
strength of Harper stainless steg] 


machine bolts. Form 126. 
3% *H. M. Harper Co, 





Fittings...... “Aircraft Piping and Engi- 
neering Application Manual” presents 
data on fitting dimensions, installa- 
tion and assembly methods, piping 
application categories, and engineer. 
ing recommendations. 





432A Weatherhead Co, 
Fittings, Pipe...... Company offers a line 
of ductile cast iron pipe fittings, in. 
cluding ‘K” pipe lock couplings, 


screwed and flanged fittings, and com- 
panion flanges. Complete details avai]- 
able in Catalog No. 1. 

432B Kuhns Brothers Co. 





Flanges, Insert...... Sifco stainless insert 
flanges offer flexibility of installation, 
lower maintenance, fewer replace- 
ments. They eliminate the problem of 
bolthole alignment. Request full de- 
tails and catalog. 

L449 *Stainless Insert Flange Co, 





Hose, Teton, Flexible...... Heat-resis- 
tant, corrosion-proof, lightweight 
teflon ‘exible hose absorbs vibration, 
takes up movement, simplifies offset 
connections and installations in 
cramped spaces. Bulletin TF-100. 

53 *American Metal Hose Diy. 





Hose & Tubing, Metal, Flexible......New 
catalog simplifies selection and order- 
ing of metal hose and tubing for in- 
dustrial equipment and maintenance 
applications. Complete details avail- 
able in Catalog G-560. 
432C American Metal Hose Div. 


Joints & Couplings...... Teflon expansion 
joints and flexible couplings absorb 
shock, vibration, thermal expansion 
and contraction. Connect unlike pip- 
ing ends and nozzles. Full details 

available in Bulletin EJ-1155. 

*U. S. Gasket Co. 








323 

Joints, Expansion...... Adsco expansion 
joints are more efficient than pipe 
bends for three reasons: less heat 


loss, less pressure drop, less space. 
In addition, these joints cost less. Bul- 





letins 54-10PR and 35-51 5 
13 *American District Steam Div. 
Joints, Expansion......New 72 p. catalog 


covers the design, manufacture and 
application of the company’s line of 
packless corrugated expansion _ joints, 
including three new types. Request 


atalo: 56. 
ses alia Zallea Bros. 





ifying; air washing; desuperheating ; 
spray ponds; milk powdering; acid 
chambers; concrete vinly, de ete. 
Request Catalogs 6-A and 6-C. 

L452 *Monarch Mfg. Wks. 





spray & hollow cone types. 
346 sie *Spray Engrg. Co. 





Nozzles, Spray...... Company provides a 
48 p. industrial catalog with full data 
on thousands of standard and special 
nozzles—for every type of spraying. 
Also information on related equip- 
ment. Catalog No. 24. 

T455 *Spraying Systems Co. 


Pipe & Fittings...... Luzerne PVC pipe 
° and fittings are light in weight, easy 
to install with either screwed fittings 
or welding socket fittings, and eco- 
nomical. Immediate delivery. Details 

in Bulletin No. PF-1100. 
1442 *Luzerne Rubber Co. 











Pipe & Fittings, Jacketed...... Bulletin 
" discusses standard jacketed fittings 
for maintaining uniform temperature 
(hot or cold), jacketed spring wane 
plug valves, jacketed welded stee 
fittings, etc. See Bulletin J-57. 
432D Hetherington & Berner. 





* From advertisement, this issue 
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Pipe, Plastic....../ Ace Rivivor is a new 
rigid threaded plastic pipe with good 
aging and high impact strength. Not 
affected by most inorganic acids and 





alkalis. Company offers full details in 

Bulletin No. CE-56. 

314e *American Hard Rubber Co. 
Pipe, Plastic...... General-purpose mod- 


erately priced rubber-plastic pipe 
handles most common chemicals to 





170°F ... except few strong acids & 

organic solvents. Tough, odorless, 

tasteless. Bulletin No. 80. 

3l4a *American Hard Rubber Co. 
Pipe, Rigid...... Odorless, tasteless, rigid 

polyethylene has the best chemical 

resistance of any plastic at room 


a to acetic acid. 
2”, For complete 


temperature 
Rigid pipe 43” 





details, Bulletin "351. 

315b *American Hard Rubber Co. 
Topworks. .....Super 70 Series Topworks 

give fast, accurate response. Four 


sizes are available in both direct and 





reverse acting types. Information on 

the new valve bodies of Super 70 

Series line in Catalog 70-11. 

81 *Black, Sivalls & Bryson. 
Tubing, Flexible...... Hundreds of appli- 

cations in the steam and Diesel 

power fields, are filled by Penfiex flex- 


ible tubing. For complete information 





on product line, request copy of 

‘Fle xine ering’ booklet. 

97 *Pa. Flexible Metallic Tubing. 
Tubing, Plastic...... Excellent chemical- 

resistant, all-purpose flexible plastic 


tubing. Sparkling clear, easy to clean, 
odorless, non-toxic, can be steam- 
sterilized. For details, request Bul- 
letin No. 66. 





314d *American Hard Rubber Co. 
Tubing, Seamless...... Catalog covers 
line of small seamless tubing and 
small tubular components. Details 


such Uniform specialties as pointer 





tubing and metal-shielded wire. Re- 
quest your copy. 
433A Uniform Tubes. 
Unions, Forged Steel...... Bulletin pre- 
sents complete dimensional and engi- 
neering data on the complete line of 
W-S forged steel unions for high 
pressure service. Complete details 
available in Bulletin U-1-56. 


433B Watson-Stillman Fittings Div. 





, Seer Features: 
metal-to-metal contact; meeds no 
lubrication; requires no_ packing; 
renewable sleeve & plug. Details on 


non-sticking; no 





type F valves are available. Request 

a copy of Bulletin V/4b. 

293 *Duriron Co. 
Walves.......- Four Powers Flowrite valve 


types are available to meet every 
requirement for accurate and depend- 
able control. May be used with any 
pressure-operated sensing device. Full 
details in Bulletin No. 

R452 *Powers Regulator Co. 





a “Equa-Safe” valve mainifolds 
stop mercury blowing, damage to 
differential bellows & diaphragms. 
Entire story on what these valves 
can do for your differential instru- 
ment installations in Bulletin 56-1. 
94 *Republic Flow Meters Co. 





Valves...... The Howell-Bunger Valve is 
an advanced design for the easy 
regulation and control of water under 


free discharge for high and low 
heads Operates wine a 
vibration or aia ih Bul. 

4338C oom oS ith Co. 





—_——_. 
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Any bulletin or catalog 
yours for the asking 

You can get any publication in 
this literature listing by circling 
its key number on the Reader 
Service Post Card (inside back 
cover). Replies will reach you 
direct from the manufacturers. 
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New TOLEDO 





Weight Da 


ia. Systems 


Originating, Transmitting, Processing, Recording 
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Digital Weights 
Transmitted Anywhere 


sees Adding Machine 
**°**Electric Typewriter 
***** Tape Punch 

seees Card Punch 

****** Digital Indication 
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Toledos now provide electronic wings 
for your weights! A great time-saver 
combined with Toledo accuracy! 
Even though the weights originate 
in production, inspection, testing, 
shipping or receiving, the weight 
data travels instantly for remote 
digital recording in the form you 
want it. This new forward step 
brings a closer than ever link be- 
tween good weight control and high 
accuracy in accounting records. 


Automatic 
Bulk 
Weighing 





You get printed and totalized weight 
records instantly—on a remote elec- 
tric adding machine—with this 
Toledo Automatic weighing, record- 
ing and totalizing system. Its job 
is to keep cost-control tab on bulk 
material such as flour going into truck 
or carload shipments. 5 


Product 
Testing and 
Sorting 





Toledos today automatically check 
and classify a wide range of parts. 
Here leaf springs for autos are tested 
and classified automatically by this 
custom-engineered Toledo at the 
rate of 600 an hour! 





Dial location wherever 
you choose with 
Electronic Toledos 


A new type of Toledo—the Elec- 
tronic Load Cell Scale—eliminates 
mechanical connections between 
platform and scale head. This gives 
new flexibility to testing as well as 
weighing applications. Dial head 
can be located wherever desired. 
Also, the weight data can be proc- 
essed in a variety of recorders and 
office machines. Ideal for many 
dynamometer, motor truck, hopper 
and custom test device agate 


Batching in me 
Automatic ON v 
Interlocked 

Systems 


This Toledo cabinet interlocks 22 
scales in an automatic batching 
system. Through TOLEDOmation 
all ingredients are fed into success- 
ive batches in proper sequence, in- 
cluding operation of gates and feed- 
ers. In addition, all dials are auto- 
matically scanned and the digital 
weight data is recorded on an elec- 
tric typewriter for each batch. 


Whether you are moving for- 
ward to a plant-wide weight control 
system, or are considering the closer 
linking of your weighing with ac- 
counting through modern Toledo 
weight data processing units, you 
will find that a discussion with a 
Toledoman may be helpful. We will 
be glad to send booklets on remote 
digital weights, or on ‘‘a plant-wide 
look at weighing’. Write Toledo 
Scale Company, Toledo 1, Ohio. 


TOLEDO 


HEADQUARTERS FOR SCALES 


433 








LITERATURE .. . 





Valves, Cast Steel...... Catalog describes 
all patterns, casting alloys, and seat. 
ing combinations, with details of the 
extra value design and construction 
features of cast steel valves. Details 
available in Catalog. 
289 





*Jenkins Brog, 











ls y oe Valves, Check...... Fast, quiet operation 

AT BETTER. of SJ means low cost operation for check 

ee “ valves ... and that’s exactly what 

; & the Chapman Tilting Disc Check 

Valve is designed to do. Data on ful] 
line in Catalog No. 30-A. 

34 *Chapman Valve Mfg. Co, 
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Valves, Check...... Multi-purpose check 
valve outperforms—outwears other 
valves—costs less to maintain. Pro. 
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\ tae. o0¢ / : \ een duced in numerous metals and alloys 
Fe 4-7 300t-—— ~f : \ 5 as well as polyvinyl chloride. Details 

{ ars 3 available in Bulletin. 

=. 20 *Techno Corp, 
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rss Valves, Check & Foot...... Bulletin de- 
. scribes corrosion resisting check and 
foot valves of Duriron and Durichlor. 
Corrosion resistance and mechanical 
characteristics of Duriron and Dy. 
richlor described. Bulletin V/10. 
434A Duriron Co, 
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Valves, Control...... Super 70 Series con- 
trol valves offer: accurate response 
from topworks;_ greater _ stability 
through valve; self-actuating closure 
with float ring. Company makes de- 
tails available in Catalog 70-11. 
























434B Black, Sivalls & Bryson. 

. ; ~ j Valves, Control, Diaphragm......Type 

Degrees Fahir, Ko ES yf i 30 diaphragm control valve provides 

A SS mf i f accurate pressure reduction and regu- 

aA LO. : lation of steam, water, air, oil, brine 

ca = COONS j ’ and most liquids and gases. Details 
verttore aN \y Xx Dy / in Bulletin No. 980. 

poarenas AANA MOLY , 4340 A. W. Cash Co. 

/ } } Xt ' é ; Valves, Diaphragm ...... Trouble-free 


plastic diaphragm valves—choice of 
general-purpose Ace-Ite, Ace Parian 
(polyethylene) or Ace Saran. Handles 
most corrosive chemicals & food in- 
griedents. Bulletins 80 & 351. 

314b *American Hard Rubber Co. 











Valves, Flow......New bulletin deals 
with eight types of Coppus Sentry 
full flow valves. Covers in detail the 
design, function, and specifications of 
these advanced valves. Full details 
available in Bulletin 500. 
434D Coppus Engineering Corp. 





Valves, Forged Steel...... Two new rug- 
ged forged steel lines . . . 1300 line 
includes high flow port area, offering 
full-flow characteristics ... 1100 line 
is compact and economical. Details in 
Forms 195 and 195-R. 

111 *Ohio Injector Co. 








Valve, Gate...... Darling gate valves are 
made in metals, types and sizes for 
most services ... and for pressures 
up to 1500 pounds. Feature fully re- 
volving double disc parallel seat 
principle. Bulletin No. 5003. 

320 *Darling Valve & Mfg. Co. 














p Valves, Pe sess é Needle...... Bulletin 
T R graphically describes company’s com- 
U You plete line of forged steel gate and 


needle valves, specifically designed 
PRODUCT for the, petrochemical, Bg and 
process industries. Bul. -80. 
IN THIS 434E American Chain & Cable Co. 


Valves, Lubricated Plug...... Catalog 
shows 100% pipe area, venturi, round 
port, and diamond port Homestead 
lubricated plug valves in a variety 
of metals for 150 Ibs. steam working 
pressure. See Book 39, Section 5. 
434F Homestead Valve Mfg. Co. 









THE PIONEER IN MERCURY THERMAL CONTROLS 


Whether you make foods, plastics, metals ... or what 
have you... there’s a Partlow Temperature Control that’s 
just right for your own operations... in the range from 


~30°F. to 1200°F. 
Direct acting... interchangeable elements... accurate to electrolysis and galvanic action. 
Request Catalog No. C1056. 


calibration...long life...low initial cost...low upkeep. inane Gheentrol Corp. 





Valves, Polyvinyl Chloride...... Chemtrol 
valves have excellent corrosion re- 
sistance, outstanding and _ constant 
flow characteristics, and immunity 











Valves, Relief & Back Pressure.....-. 
Makes available new line of relief 
valves and back pressure valves which 
can be used with corrosive fluid at 
pressures to 1500 psi and_tempera- 
tures to 250 F. Bul. 1255-B. 
434H Milton Roy Co. 


For use with gas, oil, steam or water valves; or electrical 
equipment. 


SEND FOR CONDENSED CATALOG 


THE PARTLOW CORP., Dept. E-257, NEW HARTFORD, N.Y. 
Offices in All Principal Cities 








* From advertisement, this issue 
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Valves, Safety Relief...... Offer valuable 
features: economical ‘2 in 1” design; 
—— peak performance; absolute protec- 
Ye tion ; ae interchangeability. n 
seat- Full range of sizes and pressures | t id f ti 
of the available. Details in Catalog No. 1900. Pp an Ww e ro ec o 
ruction 40-1 *Manning, Maxwell & Moore. 
etails 
valves, Solenoid...... Choose rugged in- f 
Ss Bros, . dustrial type Davis solenoid valves rorr 
— ... for less downtime—less mainte- 
eration nance—more reliable control. For 
Check complete details of features, request Oo 
y what copy of Bulletin 700. 
cae 1448 *Davis Regulator Co. 
on full 
fg. Co, 
——— e 
check Process Equipment j 
1 Proe 
alge TANKS 
Detalls 
Benders, Hydraulic...... One man can 
> Corp, easily carry and operate this hydrau- 
— lic bender to quickly make uniform > - a 
tin de- bends. Easily operated by hand_or all types of pickling, plating, 
ck and can be used with a power pump. Full A ° + d 
richlor. details available in Bulletin No. chemical processing, storage an 
anical D-217. ami i 
4 Du T441 Greenlee Tool Co. other tanks containing corrosive 
hen. , chemicals are constructed of At- 
‘on Co, Centrifugals ...... Batch-Master offers “ 
choice of perforate and imperforate las materials. 
es con- baskets . . . corrosion-resistant ma- 
sponse terials . . . manual unloader if de- 
tability sired. Further information available 
closure in Bulletin TC-14-56. 
“a de- 344 *Tolhurst Centrifugals. 
3ryson. Centrifugals....... All components of the 
duty cycle are automatic and inter- FLOORS 
.. Type locked for accurate timing of succes- 
rovides sive operations; loading, discharging, 
i and recycling are completely auto- 
. brine matic. See Bulletin 5405. . * Hy 
Details 341 ~* Western Staies Mach. Co. industrial floors wan a 
sh Co, Demineralizers...... Company offers new resist attack of aw e Fange bg 
rg ; dual ~—. —e, — flow corrosive spillage, including acids, 
le-free rate of 2500 GP and fully auto- ° 
ee matic regeneration system. Further alkalies, solvents, salts, greases 
arian information on new ULA-2500 unit 
fandles available on request. and detergents. 
od in- 435A Penfield Mfg. Co. 
ber Co. Dryers...... Company offers three book- 
lets with authoritative data on dry- | i 
Pre ers: “The Moisture in Our 
entry Atmosphere,” ‘‘Vapor Barriers’ for | 
ail _ Dehumidification,” ‘“‘The Measurement HOODS, DUCTS, 
lions 0} of Water Vapor in Air.’”’ Request your 
deals copies FUME SYSTEMS 
Com 79 *Pittsburgh Lectrodryer Co. 
a mee Bversurs Full line Bab met -ob | renew. completely resistant self-support- 
wv rug ation, purging eliminated, onger e pee ° 
M9 line absorpbent life, no moving parts, ing rigid plastic structures are 
ffering simple design, all air or gas entering i i 
00 line dried without loss. Complete details designed and fabricated to meet 
ails in in Bulletin 16.0.018. your specific requirements .. . 
333 *J. F. Pritchard & Co. 4 ‘ H 
or Co. complete plastic pipe systems in- 
—— Dryers, Sprays...... Bulletin tells how i 
a yo Swenson Bch moa coffee spray dryers Fa ee He and fit- 
4 are specifically designed for the pro- re aiso avai 
>ssures duction of ‘flavor-laden’ soluble mags @ ante. 
lly re- coffee. Company makes full details 
| seat available in Bulletin SW-400. | 
42-3¢ *Swenson Evaporator Co. 
fg. Co. 
eT Dust Collectors...... AMERjet offers PLANT INTERIORS 
ulletin higher efficiency, lower service cost 
s com- and smaller space requirements, For 
os operations requiring complete dry dust 
> recovery, and collection of the very ° ° 
r and finest particles. Bulletin 279. protection of all corrodible sur- 
Se Co. = nr ae eee Se faces is possible by using the pro- 
——— — e 
‘atalog * From advertisement, this issue per Atlas coating mea vessel o 
e. teriors, walls, beams, ceilings can 
variety be coated for lasting service. 
rorking 
4 ‘ For the latest developments in 
nanan ‘ 
‘emtrol Chemicals 
on re- A 
nstant Equipment 
munity Processes 
ac ’ 
Corp. you'll find our “Guide To Tech- Atlas provides a souanes Re i 
_— nical Literature” right up your MINE service from on-the-spo , echnical ad- 
fe sea alle Sees am ay a tee vice through engineering design to com- 
wat - : Aste re AAA RRA E SEAS RS plete construction facilities to carry 
a at or catalog in this listing .. . and MERTZTOWN, PENNSYLVANIA the job from beginning to end. 
mpera- fast. Simply circle the item’s 
oy Co. number on the Reader Service 
<n ; ATLAS PRODUCES THE MOST COMPLETE LINE OF CORROSION PROOF 
ost Card and mail. 
MATERIALS OF CONSTRUCTION AVAILABLE FROM ONE MANUFACTURER 
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ELLIOTT electrical control | 


assures tight joints! | 


The Elhott torque-limiting device enables your operators to get tight, | 
uniform tube joints every time! This compact, simple electrical control 
reduces the chance of tube failure, and tube sheet distortion. By 
adjusting the Torque Control Knob for the size and kind of tube being 
rolled, the correct expansion is assured for each tube—regardless of 
small variations of tube or hole size. A signal lights up, and the motor 
automatically stops when the tube has been rolled right. Built-in 
voltage balancer eliminates the need for a voltage regulator. | 

Elliott Tube Expanders with the Electric Control, described above, 
form a “package” that takes the guesswork out of tube expanding, 
and speeds up the operation. For prices and further data, contact 
the nearest Elliott district office, or write Elliott Company, Lagonda | 
Division, Springfield, Ohio. 


ELLE oTT Company Fc 












All controls are readily accessible, 
and in the lid are operating in- 
structions and a table of torque 
control settings. Box lid is closed when 
proper setting is made, protecting 
the control from accidental change of 
setting or damage from dropped 
wrench or tool. Rubber gasket 
keeps out dirt. 
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LITERATURE . . 





Dust Collectors...... Separating eflicien. 


cies of up to 98.9% on foundry — 
out dust are possible, practical and 
continuous with the Hydro-Filter, 
Turbulent area assures positive dust 
collection. Request Bulletin 55. 

1450 *Dust Collector Corp. 





Dust Collectors...... New  Self-cle aning 
collector offers continuous automatic 
operation, constant air volume and 
suction, uniform air flow resistance 
at low cost. For complete details, 


request Bulletin No. 915 
*Pangborn Corp. 








Dust Collectors...... In almost every type 
of industry ... users have found high 
efficiency, simplicity & economy of 

Dustube collectors a difficult combina. 
tion to equa) for top _performanc e. Re- 





quest Bulletin No. 372C. 
357 *Wheelabrator Corp, 
Dust Collectors...... Bulletin treats sub- 


ject of super c leaning ordinary atmos- 


pheric air by means of specially 
adapted industrial  cloth- -filter-type 


dust collectors. Good for ventilation 
of laboratories. Bulletin 557-D 
436A Wheelabrator Corp. 





Dust Collectors, Electric Precipitation. . , 

.Design features which increase 

efficiency include large, clog-proof 

diameter, proper proportioning for 

maximum dust separation, extra- 
heavy gauge. Request specific data. 

116 *Buell Engineering Co. 





Dust Controllers......Complete, low cost 
unit combines high efficiency of Day 
Dual-Clone and Exhauster. Ideal for 
remote locations. Company makes full 
details available in Bulletin 510. Re- 
quest your copy. 
108e *Day Co. 





Dust Filters...... 28 p. book explains in 
detail the distinguishing features of 
reverse jet filters. Contains schematic 
operating diagrams, performance 
curves for various types of dust. Re- 
quest Bulletin No. 559. 
108a *Day Co. 


Dust Filters...... “Type RJ” dust filter 
is an economical, high efficiency, 
automatic-continuous dust filter which 
can be furnished for pressure or 
vacuum operation. Full details avail- 
able in Bulletin No. 560 
108¢ *Day Co. 








Dust Separators...... Exclusive Day de- 
sign provides high efficiency with low 
horsepower requirements. For com- 
plete details on Dual-Clone dust sepa- 
rator, company makes available new 
product Bulletin 49DC. 
108b *Day Co. 





Filter Paper...... The use of E&D filter 
paper as a cover may be indicated if 
your filter medium is blinding or clog- 
ging. Will recommend proper grade 
for use and send samples for testing. 
“Filtration Analysis Report.” 

348 *Eaton-Dikeman Co. 





Filters, Automatic Water...... Bulletin 
gives dimension charts for all three 
sizes of AWF Filters and for Poro- 
Stove, Poro-Screen and Poro-Edge 
elements. Includes installation photo- 
graphs. Bulletin 909. 
436B R. P. Adams Co. 





Filters, Backwash...... You can clean 

Adams filters by operating a few 

valves ... no time consuming or dan- 

gerous manual disassembly and clean- 

ing necessary. If you have a chemical 
filtration problem, see —— 431. 

07 *R. P. Adams Co. 





Filters, Disc...... Company’s new 9%” 
diameter filter has 105 sq. ft. in the 
filter area per disc. There are 12 
segments per disc instead of the usual 
10, giving greater filter capacity. 
May- June 1956 Deco Trefoil. 
436C Denver Equipment Co. 





items. Horizontal Plate . . . New 

Batch-Miser” horizontal “plate filter 

recovers 100% of both liquid and 

solids—without scavenging. There is 

no leakage, no warping of plates. 
Request descriptive Bulletin 

345 *Niagara Filter Div. Div. 
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Filters, Horizontal Rotary...... “The 
Oliver Horizontal Rotary Filter’ de- 
scribes the outstanding features, de- 
sign, operation, sizes and capacities 
of this continuous vacuum-type hori- 
zontal filter. 
437A Dorr-Oliver. 





Filters, Leaf...... Line of pressure leaf 
filters and accessories can be adapted 
to an extremely diverse range of 
process conditions. For an immediate 
look at various types of process pres- 
sure leaf filters, request bulletins. 

37 Process Filters. 





Filters, Liquid...... Company offers 12 pg. 
bulletin describing its Staynew filter. 
Contains engineering & performance 
data, photos, descriptions of filtering 
media, recommended use of each, etc. 
Request Bulletin 300. ‘ 

90 *Dollinger Corp. 


Filters-Mixers-Tanks...... filters, 
mixers, and tanks are ‘avaliable in a 
complete range of sizes and capaci- 
ties, and the equipment is custom 
fitted to your application. Full details 
in new complete catalog. 

R449 *Alsop Engrg. Corp. 








Filters, Vertical Pressure......Bulletins 
provide details on Cochrane vertical 
pressure filters with positive  fool- 
proof filter control, for use in indus- 
trial plants, hospitals, etc. See Pub- 
lications 6319 and 6320. 
437B Cochrane Corp. 





Filters, Vacuum, Rotary, Continuous 
Sakic The Original String Discharge 
Filter is only one of many types of 
FEine continuous rotary vacuum fil- 
ters available .. . custom-made at 
standard costs. Request Bulletins. 
131 *Filtration Engineers, 





Filtration Equipment...... Sperry makes 
available a catalog complete with 
charts, tables, & diagrams to help in 
the operation, maintenance & selec- 
tion of filtration equipment. Request 
your copy. Catalog 7-E. 

R457 *D. R. Sperry & Co. 





Fume Systems, Plastic...... Haveg fume 
removal units are light in weight for 
easy, low cost installation, or for 
heavy duty service where required. 
Haveg is tough, durable, machinea- 
ble, easily repaired. Bulletin F-7. 
431b *Haveg Industries. 





Generators, Inert Gas...... Assure a safe, 
dependable supply of chemically clean 
inerts. Deliver inerts at a_ special 
analysis . . . without fluctuations. 
For facts and technical data, request 
Bulletin No. 1-10. 
119 *C. M. Kemp Mfg. Co. 





Grinding Machines ...... Sturtevant Mi- 
cronizer grinding machines give 
greater finenesses than tube or roller 
mills. Feature: no moving parts; in- 
Stant accessibility; easy cleaning. 
For details, see Micronizer Bulletin. 
213 *Sturtevant Mill Co. 





Lubrication Systems...... Accumatic ad- 
vantages: prevents application of 
Wrong lubricant; seals completely 
against damaging dirt; no parts are 
neglected; eliminates point-by-point 
lubrication methods. Catalog. 





71 *Stewart-Warner Corp. 
Mills, Attrition, Single Run...... Versa- 
tile size reduction unit rubs, cuts, 


tears, crushes, grinds, granulates, pul- 
verizes, twists, curls, hulls, and 
blends. Company makes details avail- 
able in Bulletin No. 143. 

iia *Sprout-Waldron. 





* From advertisement this issue 





Any bulletin or catalog 
yours for the asking 


You can get any publication in 
this literature listing by circling 
its key number on the Reader 
Service Post Card (inside back 
cover). Replies will reach you 
direct from the manufacturers. 











NEW five HANDLING 


~~ FREE- FLOWING 











Here is a typical installation 
where this material 

is carried from the bin through a 
screw conveyor into the feeder. 
Air from the blower forces 

the product from the rotor pocket 
into the pipe line where 

it travels to its final 

collection point. 


No matter how attritionized the product, this new Prater Blow- 
Thru Feeder will feed it efficiently and quickly into any pneumatic 
system, And this new design becomes an integrated part of the 
pipe line and will feed against pressures as high as 10 PSIG... 
either positive or negative! 

One of the efficient design features of this unit is that on the 
horizontal center line of the body casing is a pressure neutralizing 
port to bring the rotor pockets to atmospheric pressure before 
filling. 

There are many other interesting and high quality production 
features. Power requirements vary according to the fineness and 
abrasiveness of the product .. . flour, salt, carbon or any other 
material. 

| Available in cast iron and bronze .. . write today. Ask for our 
new airlock catalog, the most comprehensive in the industry! 


free | 
|PULVERIZER COMPANY 


1517 S. 55th Court 
Cicero, Illinois 
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many more hours on stream 
without forced shutdown 


with EXT Seed 


OIL-GAS TANDEM COMBUSTION UNITS 


Exclusively for vertical firing, the new National Airoil VERTI- 
CAL Tandem Block Units retain all the features of our regular 
horizontal Tandem Units . . . plus: special, pre-cast refractory 
shapes for easier, cost-saving vertical installation and mainte- 
nance; secondary air inlet louvres for positive control of vertical 
flame pattern; and, all steel duplex detaching gear which enables 
swift, simple vertical burner changeover. 

VERTICAL and HORIZONTAL Tandem Units hold air in 
the combustion zone until fuel and heated air are thoroughly 
mixed. This means that ignition takes place in a hot zone; the 
result: high fuel economy through more rapid combustion with 
a minimum of excess air. NATIONAL AIROIL’s patented 
Tandem Combustion Units allow secondary air to be easily and 
accurately controlled. By adjusting air control louvres, flame 
can ” shaped to radiate heat uniformly without tube impinge- 
men im, “a Siew - 

The VERTICAL or HORIZONTAL Tandem Unit is always 
fired with NATIONAL AIROIL Combination Oil and Gas 
Burners . . . has a high turndown ratio with a steady flame tem- 
perature using either fuel oil or gas. With the TANDEM 
UNIT’S clean flame, a cold furnace can be brought to full ca- 
pacity in a short time. 

“Many, many more hours on stream, without shutdown”... 
yes, YOU will realize higher profits from YOUR heaters when 
NATIONAL AIROIL VERTICAL or HORIZONTAL Tandem 
Units are specified. Our new Bulletin 498 is yours for the asking. 


NATIONAL AIROIL BURNER CO., INC. 


CHEMICAL-PETROLEUM DIVISION 
Main Office & Factory: 1235 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 


Southwestern Division: 2512 South Boulevard, Houston 6, Texas 
INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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Mills, Ball...... Traylor grinding mills 
are offered in a wide variety of types 
including: ball, rod, compartment and 
tube mills for wet or dry ... coarse 
or fine grinding. Full details i: 1 Bul- 
letin 11-121 
19 T raylor Engrg. & Mfg. Co, 

Mills, Colloid......New two-stage colloid 
mill features a special RE design, 
incorporating removable rotor, stator 
and rotary shaft seal. Said to sim- 
plify operating, speed chanseover 
and cleaning. Request your copy, 
438A Manton-Gaulin Mfg. Co, 

Mills, Dise-Roll...... Hardinge Disc-Rol] 


Mill is a roller-type mill with two 
adjustable, pneumatically loaded rolls 
for grinding material on a horizontal 
rotating disc or table (Loesche type), 


See Bulletin 52-11. 
: *Hardinge Co, 





Mills, Grinding...... Catalog discusses 
proper application and selection of 
conical mills, tricone mills, cascade 
mills, rod mills, tube mills and dise 
roll milis for dry grinding problems, 
See Bulletin 17-C. 
438 Hardinge Co, 





Mills, Laboratory...... Bulletin presents 
all information necessary to deter- 
mine from six standard models of- 
fered, the most suitable mill for any 
individual requirement. Includes il- 
lustrations and drawings. Bul. 203. 
438C Farrel-Birmingham Co. 





Mills, Pellet...... “Junior’ Model 500-B 
Pellet Ace has already proved itself 
in the processing field and will pro- 
duce highest quality pellets on a pro- 
duction basis. Specifications and 
drawings in Bulletin 165. 

i Sprout, Waldron & Co. 





Mills, Roller...... Company offers Ray- 
mond Roller Mill with double Whizzer 
Separator. Suited for large capacities, 
Flash drying accessories may be fur- 
nished with the mill. Full details 
available in Catalog 79. 
232 *Raymond Div. 





Mixers.:.... Day Jumbo Mixers. meet 
every requirement imposed by heavy 
leads. Equipped with two roller bear- 
ings mounted on heavy fabricated 
supports. Available in 600- to 3850- 
a. capacities. Details in Bulletin 
8 


325, *J. H. Day Co. 





Mixers...... Bulletin outlines how the 
Simpson Mix-Muller is used in the 
preparation of electronic porcelain, 
tile, structural clay and brick, re- 
fractories and other ceramic bodies. 
See Bulletin 452A-5M-7.56. 
438E Simpson Mix-Muller Div. 





Mixers, Batch...... Gruendler line of tilt- 
ing batch mixers is ruggedly con- 
structed to efficiently handle a wide 
variety of materials and capacities. 
Available in many sizes and interior 
finishes. See Bulletin B-12. 
488F Gruendler Crusher & Pulverizer. 





Mixers, Ribbon......} Yew bulletin § de- 
scribes eight different sizes of ribbon 
type mixers, available with choise of 
six different agitator types. Working 
capacities ranging from 25 to 450 
gallons. See Bulletin No. 300. 
438G Cincinnati Hildebrand Co. 





Mixers, Slurry...... Bulletin describes 
the design variations, sizes, physical 
characteristics, capacities, special fea- 
tures and operation of Dorr slurry 
mixers. Includes drawings and photo- 
graphs. Bulletin 1141-R. 
438H Dorr-Oliver. 





Plastic Equipment, Corrosion-Resistant 
+++.-.New 32 p. catalog covers com- 
pany’s corrosion-resistant plastic 
equipment. Gives complete coverage 
to Haveg’s wide range of synthetic 
resin formulations. See Catalog C-14. 
4381 Haveg Industries. 





Presses, Filter...... Offer numerous fea- 
tures: lowest cost per sq. ft. of filter- 
ing area; produces perfect clarity of 
filtrate ; can be used in decolorizing— 
deodorizing; etc. “Guide to Better 
Filtration.” 
423a *T. Shriver & Co. 





* From advertisement this issue 
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Presses, Industrial Compacting...... New 
eatalog describes complete line of 


industrial compacting presses, 

for making a wide variety of 
from tiny ferrite rings to 
re 816. 


Stokes 
used 

products, 
large ceramic ee 





4394 . Stokes Corp. 
Process Equipment...... Company has a 


team of specialists that consider un- 
usual fabricating requirements. There 





is no problem with rigid customer 

specifications. Complete details made 

available in Facilities Booklet 

287 *Chicago Steel Tank Co. 
Process Equipment...... Large scale and 

special purpose process equipment for 

the chemical, textile, plastic, rub- 


ber and allied industries is described 
in new brochure. Design and con- 
struction details given. Bulletin 236. 
128 Dravo Corp. 





Equipment...... Company will 
assist you in determining the most 
efficient equipment for conveying, 
cooling, and preheating dry materials ; 
feeding and aeration in bulk ma- 
terials, etc. Full details in Bulletin 


G-3 


96 *Fuller Co. 


Process 





Process Equipment...... Bulletin covers 
continuous granular fertilizer proc- 
essing equipment such as: ammonia- 
tors, granulators, dryer furnaces, dry- 
ers, coolers, combination dryers and 
coolers, air handling systems. 
439B Edw. Renneburg & Sons Co. 





Processing Equipment...... Describes cor- 
rosion-resistant processing equipment 
: precision built to your specific 
requireme ‘s to give long years of 
peak peri: smance with low mainte- 
nance. Technical Bulletins. 
19 *Lee Metal Products Co. 





Processing wee Impervious Graph- 
ite Bulletin shows a typical 
drawing or illustration of each type 
of equipment, lists the standard 
models available. Company makes de- 
tails available in Bulletin No. 249. 





417 *Falls Industries. 
Propellers, Fabricated...... “Fabricated” 
propellers will do a perfect job of 
mixing, blending, stirring, pumping or 
aerating in applications requiring 
relatively low horsepower and not 





over 1750 LPM. Request catalog. 
B444 *Michigan Wheel Co. 
Pulverizer-Classifier...... The Pulvocron 


is an air attrition impact pulverizer 
and classifier with controlled radial 
inward air classification. Makes pos- 
sible precision grinding and classify- 
ing in one operation. Bulletin. 

187 Strong Scott Mfg. Co. 





Reclaimer Systems, QOil......A simple, 
economical and efficient method of 
restoring contaminated lubricating 
and sealing oil to the full value of 
new oil. Offers full details on re- 
claimers in Bulletin R-160. 

328 *Hilliard Corp. 





Rectifiers, Mercury Arc......New bulle- 
tin describes mercury arc rectifiers 
which provide reliable, low cost power 





conversion in steel mills, chemical 

plants, Senseo eee systems, ete. 

Bulletin 12B8494. 

439C Allis-Chalmers Mfg. Co. 
Rolling Machines, Jar...... Multiple bat- 

ches of similar or different materials 


can be economically ground, pulver- 
ized or mixed simultaneously on a 
versatile Abbe jar rolling machine. 
Full details in Catalog No. 79. 

426 *Abbe Engineering Co. 





*From advertisement this issue 





Any bulletin or catalog . . . 
yours for the asking 


You can get any publication in 
this literature listing by circling 
its key number on the Reader 
Service Post Card (inside back 
cover). Replies will reach you 
direct from the manufacturers. 
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Control it with... 














OXYGEN 


key to modern industrial processes 







Cold 0. Gockmanss 


OXYGEN ANALYZERS! 


Oxygen is one of the most impor- 
tant factors found in modern chem- 
ical and industrial processes. Whether 
to minimize product oxidation (pre- 
pared atmospheres, air infiltration, 
etc.) ... or to insure adequate oxygen 


for efficient combustion (boilers, 
kilns, etc.) ...or to control oxygen 
for proper process operations (am- 
monia, acetylene, air fractionation, 
etc.) oxygen control has become too 
important in today’s operations for any 


These instruments 
offer many unique advantages... 


SELECTIVITY: Highly sensitive to oxygen. Effects of 
gases other than oxygen are negligible. 


HIGH ACCURACY: 1% of full scale (Example: +0.05% 
O2 on range 0-5% Oz). 


MANY RANGES: Full scale ranges from 0-1000 ppm or 
up to 0-100% O2 available. Combustion ranges 0-5, 
0-10, 0-15% Oz supplied with 0-25% Oz check range. 
Multi-range instruments available. 


RAPID RESPONSE: Standard Analyzers—-95% response 
in less than 1 minute. Special Units—95% response 
in 7 seconds! 

USE ANY RECORDER: Millivolt output for potentiom- 
eters; current output for miniature electronic recorders 
and galvonometers; air output for pneumatic receivers 
and control systems. 

PACKAGE UNITS: Analyzers and controls may be built 
into a cubicle with sampling components wired, piped, 
and ready for installation as a single unit. 


SAMPLING SYSTEMS: Complete standard systems— 
components, package or portable units are available. 


OTHER ADVANTAGES: Instruments may be mounted in 
explosion-proof cases, mounted indoors or outdoors, 
in portable panels, and have other desired features. 


Send for helpful free 
literature which describes 
Arnold O. Beckman instruments 
in detail. When writing, 

outline your particular 
application—we'll gladly supply 
specific information. 


profit-minded executive to overlook. 

And because they are the only instru- 
ments that measure oxygen content 
directly, accurately and conveniently, 
Arnold O. Beckman Oxygen Analyzers 
have become the leading instruments 
for modern oxygen control in a wide 
range of applications—from catalytic 
refineries to cement kilns—from power 
plants to personnel protection. 

These instruments (and systems) can 
be built to meet your individual needs. 














Model F3: Ranges of 0-1%, 0-5%, 


0-10%, and higher. Meter on door 
for convenient readings at sampling 
point. 


Model G2: Full scale ranges 0-0.1%, 
0-0.5%, and others for low O2 con- 
tent. Ranges 90-100%, 95-100% Oz 
for high O2 content. 











The above are but two of the complete line of 
Arnold 0. Beckman Oxygen Analyzers available 
for every requirement. 


ANALYZERS 
Profit Builders for Industry 
1020 Mission Street 


South Pasadena, California 


ASK 


FOR DATA FILE 20X-27 
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Get this new buying guide 
tor LABORATORY and PRODUCTION OVENS 


New 8-page color illustrated brochure describes re-designed 
models of four laboratory ovens and six production type ovens 
in Standard, Heavy Duty and Super Duty Capacities. 
Comprehensive diagrams showing the Despatch ‘‘Whirl- 
blast’? Forced Air convection systems are included. Construc- 
tion and engineering features are cleariy illustrated by sepa- 
rate photographs of important components. Pictures show 
typical installations and give specifications of 10 models of gas 
and electric fired ovens in the Despatch ‘‘V’’ series. Discover 
how Despatch Engineering Service can help you with your 
selection of a new oven that will exactly fulfill your needs. 


write for your copy of BULLETIN #100 now 
DESPATCH DESPATCH OVEN COMPANY 


oven 405 8th Street S.E. 
aa polis 14, Mi : 
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@ Fireproof, waterproof, corrosion resistant, rustproof. 


METALAB Sjejenex 





VERSATILE LABORATORY 


Since your laboratory is a 
“Testing-Ground” anda 
source of improved proc- 
esses and products . . . it 
deserves the finest equip- 
ment. Our planning service 
is available without any 
cost or obligation. 


Specify METALAB and you 
are assured of having 
equipment that is com- 
pletely versatile, functional, 
and adaptable to future 


Outstanding features of operational requirements. 


METALAB Equipment: 





The equipment shown here 
feat ti it il- 
@ Exclusive 5-point METCOTE protection throughout. ran tat NetALaboieniins 


@ Interlocked construction and double welded. engineered interchange- 
@ Bonderized cold rolled furniture steel. able type construction. 


Come QNY¥Y 


PORATIO 





310 Duffy Avenue, Hicksville, L. I., New York 


() We are interested in your free planning service. 
() Please send us your Supplement 55-A. [ Please send us your 180-page Catalog 4B. 


Name. Title 





Organization 





Address 





City Zone State. 
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meanest 
Screens, Vibrating...... New bulletin de. 
scribes construction features of yj. 
brating screens for handling feed y 
to 6 and 20 inches and coal up to g 





and 24 inches. Full details made 

available in Bulletin 07B6151D. 

440A Allis-Chalmers Mfg. Co, 
Softeners...... Bulletin covers Cochrane 


Hot Lime-Zeolite softeners—-methog 
of operation, expected results, chemi- 
cal savings and simplicity of operg- 
tion. Company makes full details 
available in Publication 4801-A, 

440B Cochrane Corp, 





Trays, Ripple...... High capacity and 
simplicity of construction of ripple 
trays have effected major Savings in 
first cost over conventional bubble 
cap trays. Complete details made 
available in illustrated booklet. 

69 Stone & Webster Enere. Corp, 





Wire Cloth...... 80 p. catalog describes 
company’s facilities for fabricating 
wire cloth parts. Wire cloth parts 
for screening, filtering and_ special] 
uses. Provides useful Beet. 
= Request your cop 

*Cambridge ag ire Cloth Co, 





Pumps, Blowers, Compressors 





Compressors ...... Describes Allis-Chal- 
mers single and two-stage vane type 
compressors for shop air, gas han- 
dling, drilling and numerous other 
forge Request Bulletin Nos, 

B8244 and 16B8126 
on *Allis- | —_— Mfg. Co. 





Compressors...... Hofer compressors fea- 
ture: horizontal multistage construc- 
tion with only one stuffing box; metal 
packing; sight bubble indicator fore- 
warns time for packing adjustment; 
— operation. Catalog. 

*Autoclave Engineers 





Compressors......New, 16. p._ bulletin 
shows complete line of small, air- 
cooled compressors for _ industrial, 


automotive, commercial and general 
use. Offers both one- and two-stage 
compressors. Bulletin AC-15. 

440C Gardner-Denver Co. 





Compressors, Centrifugal...... De Laval 
compressors are designed and built 
for heavy duty continuous operation. 
Rugged, horizontally split casings 
individually designed impellers... 
ete. See Bulletin 0504. 

222 *De Laval Steam Turbine Co. 





Fans......New brochure describes Chi- 
cago Blower’s entire line of Axial Air- 
foil fans. Pictures eight distinct fans 
with dimensional charts, performance 
tables, certified ratings and _ opera- 
tional’ descriptions. Bul. AA-102 
440D Chicago Blower Corp. 





Fans....Marley multi-blade cast fans are 
inherently rugged and durable, Never 
develop tip-sag or service flutter. De- 
sign eliminates weld and_ rivet 
failures, skin cracks and_ imperfect 
laminations. Bulletin FH356. 

9 *Marley Co. 





Fans, Centrifugal...... 1) p. booklet fea- 
tures new listing of quiet operating, 
large capacity, slow speed centrifugal 
fans. Presents detailed performance 
charts. Details in Bulletin C-103, 
Supplement No. 1 
440E Chicago Blower Corp. 





Fans, Exhaust...... High air delivery per 
horsepower required. Statically and 
dynamically balanced; designed eX- 
clusively for dust control applications. 
Company makes complete details 





available in Bulletin 471. 
108d *Day Co. 
Pumps . . . Available in aluminum 


bronze, stainless steel, Hastelloy and 
titanium, Aldrich fluid ends handle all 


types of liquids—nitric acid, caustic 
solutions, fatty acids, etc. Full de- 
tails in Data Sheet 100. 

68 *Aldrich Pump Co. 
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i ee Pumps..---- tin. t f 
tin de- tive characteristics, materials of con- 
of vi- struction, types, sizes and_ capacities s 
feed up of the six major types of Dorr-Oliver N EW LI 6 HTW El GHT 
up to 8 pumps for the chemical process indus- 
' Made try. Bulletin 5000. ; 
ts 6 441A Dorr-Oliver. 
Tg. Co, —_ 
— 1s ..Company offers two types of 
»chrane ae uinps for volume pumping and for H 7 ] R A U L I Cc B E N D E E 
method great pressure... single-stage pump 
chemi- and double stage pump. See eh 
opera- 721.6 for single-stage pumps, Bulletin 
details 6 for doubie-stage pumps. BY GREENLEE 
A. 429 *Goulds Pumps. 
> Corp. - 
—— Pumps....-- Company offers engineered, 
y and dependable performance complete 
ripple from water location to year after 
ings in year of trouble-free pumping. Your 
bubble pump is created for your job. Com- 
made plete details in Bulletin No. 100. 
. 57 Layne & Bowler 
:. Corp, = 
a Pumps......- Handle most anything that 
scribes can pass through a pipe, from free- oe 
‘icating flowing liquids to non-pourable pastes " 
| parts —materials containing relatively large 
special particles or abrasives. Details in Bul- 
urgica] letin 30-CE. 
c 59 *Robbins & Myers. 
oth Co, 
Pumps.....-- Offers new bulletin on sani- ° 
tary liquid end controlled volume full 90° bend with one stroke 
pumps. Describes the construction of 
the sanitary liquid end and the ease of the ram... easy portability 
with oe ie ae for ons tilit 
SSOrs cleaning. ulletin 06.) «@*¢ xtra versa y 
441B Milton Roy Co. ; f 
T coat Galas to 3 3 Poa: s the kind of real portability you've been looking 
Pumps...... Practical Guide to Pump Se- or in a bender for 14” to 2” pipe and conduit. Usi 
sction—iNustrations & descriptions : ; pe 2 . Using 
s-Chal. pat capacities & odupabiiey of light, but strong, aluminum alloy for many parts the 
1e type pumps contained in compilation of _ new Greentee No. 880 Hydraulic Bender is un- 
s han- ag LBs 4 a a al misapplica- usually /ightweight, yet extra rugged, fast, powerful’ One man can easily 
. ad R442 ““" “*Taber Pump Co. carry and Operate it to quickly make uniform bends. Complete 90° bends 
Nos. can be made with one ram stroke! Separate two-speed hydraulic hand 
fg. Co. Pumps. - - Dig oO ig ee ee pump and ram simplify handling and setup. 
metering, ble accuré TO : ; es 
rs fea- pumping of liquids is concerned, let Easily operated by hand or can be used with a TOOLS FOR cRarrsmen 
nstruc- Viking help solve it. Use Viking power pump. Attachments also available for G, 
; metal a accurate pemrine: For in- bending thin-wall conduit, tubing, bus-bars. RE. NLEE 
ormé jues 57Sce. . ‘ riage 
Boca Bass. =, Tee ‘Viking Pump Co. Get complete details, write for Bulletin E-217. 
gineers Pumps, Acid...... 80-gpm. centrifugal GREENLEE TOOL CO., 2422 HERBERT AVE., ROCKFORD, ILL. 
pump with hard rubber casing and 
pulletin impeller, Hastelloy © shaft. Handles ——— - 


ll, air- nearly all corrosives. Mechanically 
simple, trouble-free. For information, 









































ustrial, ae ie 
general request Bulletin CE-55. 
o-stage 315d *American Hard Rubber Co. | 
| 
ver Co. Pumps, Acid...... Bulletin describes the | 
design features, corrosion-resistant 
Laval materials of construction, applica- e 
1 built tions, sizes and capacities of the with INDEPEN 
ration. Olivite acid handling pump. Full de- 
1S... tails in Bulletin No. 5004. 
a ek 441C Dorr-Oliver as Supp y 1 
ine Co. Pumps, Acid & Chemical...... Pumps to 
ouenets ener ae — acid yc gg a fluid 
1s Chi- used in industry. Offers help with RA — — i- 
ial Air- particularly difficult chemical pump- T A NSPORTING Argon Cashes Di 
ct fans ing problems. For. pertinent details, oxide — Helium—Nitrogen— Oxygen — 
rmance request Bulletin 203-7. B Trifl id Hyd Ethyl- 
a 347 *Lawrence Pumps. Oron TTIUIOIE —- FYCrOgen —= y 
opera . ses ‘ 
02 oe. es 9 ene. Trailer capacities from 187,000 cu. in. 
Ss, P ‘4:5 Pere ae J g LJ ° ° 
r Corp hit is tee eee jo eb to 750,000 cu. in. water capacity. Trailer 
aa ie single-stage centrifugal pump avail- tubes ICC3A-2400 Specifications with 2400 
Never able with an induction type motor. ; 
.r. yd Compiete specifications on all Eastern PSIG Working Pressure. 
rivet centrifugal pumps _ in Bulletin 120-B. 
perfect 353 *Eastern Industries. 
ley Co. Pumps, Centrifugal...... Illustrated ref- 
? erence describes line of SSV _ centrif- 
et fea- ugal pumps. Includes details of con- 
rating, struction of the various sizes avail- 
rifugal able, operating advantages for users, 
rmance ete. Bulletin No. 107. 
C-103, R446 *Frederick Iron & Steel. 
r Corp. rea 
> From advertisement this issue 
ary per 
ly and 
ed eX- 
ations. . 
details Any bulletin or catalog .. . 
ded yours for the asking 
sere You can get any publication in 
y and this literature listing by circling 
caustic its key number on the Reader 
on de Serice. P ply Pie? k INDEPENDENT ENGINEERING Co., INC. 
e Fost : ard (inside bac Sizes and weights to meet . 
np Co. cover). Replies will reach you all State requirements. ome Roe 
direct from the manufacturers. Can be mounted on bases ae 
for permanent storage. GUE OFALLON 7, ILLINGIS GEES 
ERING 
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LUZERNE 
PVC 
PIPE & FITTINGS 
Will 
Help Solve Your 


Corrosion Problems! 





ree | 


Having trouble with corrosion or internal 

build-up of slime and scale in your piping? 
The smooth inside surface of LUZERNE 
rigid, unplasticized Polyvinyl Chloride Pipe 
and Fittings means less of this difficulty; and 
because it’s non-metallic, electrolytic action 
is eliminated, too. 
_ LUZERNE PVC Pipe and Fittings are light 
in weight, easy to install with either screwed 
fittings or welding socket fittings, and eco- 
nomical, Immediate delivery. Sizes 4” to 6”. 
(Large sizes on request.) 


SEND FOR BULLETIN PF-1100 





LUZERNE offers an improved and expanded 
line of HARD RUBBER VALVES for Chem- 


ical Applications . . . Flanged Valves .. . 
Threaded Screw Straight Way Valves . . . 
Screw Stem Angle Valves . . . Globe Valves 


. all with improved Du Pont Teflon packing. 











J oy 
KS 


z2 
2) 
20, 
w 


Custom Molding 


The LUZERNE RUBBER CO. 


100 Muirhead Avenue Trenton, N. J. 


Sales Representatives 
ALBERT J. COX CO. 
Chicago, Ill. 

R. C. FOLTZ CO. 
Houston, Texas 


L. A. RUBBER & ASBESTOS WORKS 
Los Angeles, Calif. 
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LITERATURE .. . 





Pumps, General Purpose...... Designed 
for a broad range of clean liquid 
applications, these Roper Series 3600 
Pumps are recognized for highly de- 
pendable performance, low mainte- 
nance characteristics. Catalog. 

340 *Geo. D. Roper Corp. 





Pumps, High Pressure...... Catalog de- 
scribes company’s Series HP Pumps. 
They meet an entirely new conception 
of operating requirements—demanded 
by modern high pressure processing 
techniques. See Catalog HP-1254. 
317 *Philadelphia Pump & Machy. 





Pumps, High Vacuum..... -Catalog cov- 
ers: industrial and scientific applica- 
tions, types of vacuum systems, op- 
erating mechanism, vibration elimina- 
tion, gas ballast, discharge valves, 
etc. Request Catalog 425. 
442A Kinney Mfg. Div. 








Pumps, Porportioning...... Design fea- 
tures which contribute to the excep- 
tional feeding accuracy, positive feed | FIG. 6031 
rate setting, and initial and operating 
economies of new model Proportioneer 
described in Bulletin 1140. 
442B Proportioneers, Inc. | 





Pumps, Rotary Liquid...... Bulletin cov- gy 
ers: vacuum pumps, pumping infor- | - 
mation, strainers, heliquad pumps, » DECIDING 
pump drives. rotating plunger pumps. ] i 
history, representative types, etc. 


a in Bulletin Kinney Mfg. Div. ; : ON TYPE 


Pumps, Sewage...... Offer heavy duty 
construction, close tolerance dowel- 
ring fittings from motor base through 
to pump casing, and positive align- 
ment of all rotating and guide-bear- 
ing parts. Request Bulletin 7500. 





OF PUMP; 








322 *Denning Co ? 
. Write for 

Pumps, Vacuum...... Beach-Russ_ vac- 

uum pumps give: fast “pump-down ;” 

high efficiencies; quiet, vibrationless si 

operaiton; long service life. Avail- ste 

able in a complete range of types and , 

sizes. See Bulletin 

361 *Beach-Russ Co. 
Pumps, Vacuum...... Stokes Vacuum Cal- 


culator simplifies calculation of pump 
performance and selection of pump 
size for specific applications. Full 
story on Microvac design features in Fig. 


Catalog No. 752. 
78 : *F. J. Stokes Corp. 19,488 





Ventilators, Roof...... Three, new, “low 
silhouette” sizes have been added to 
the Ilg roof ventilation line. Models 
range in height from 63 to 12% inches. 
Capacities range from 287 to 938 cfm. 
Bulletin 2300. 
442D Ilg Electric Ventilating Co. 





*BUEFALO 


bel | 


Services, Processes, Misc. 





Cut-Machining Units...... 44 p. book ex- 
plains briefly the various types of 
abrasive cut-off saws .. . portable 
combination cut-off and deburring 
chop saw, swing type cut-off saw and 
rotating cut-off saw. 
442E Wallace Supplies Mfg. Co. 





Extinguishers, Fire...... Company offers 
these types: foam soda-acid clear 
water anti-freeze; cartridge-operated 
dry chemical; pressurized dry chem- 
ical; squeeze-valve carbon dioxide; 
trigger carbon dioxide. Bul. P-8. 

416 *Walter Kidde & Co. 





*From advertisement, this issue 





Any bulletin or catalog . . . 
yours for the asking 


ff sm yf fg meme As Be Ea ee 5g 


You can get any publication in 
this literature listing by circling 
its key number on the Reader 
Service Post Card (inside back 
cover). Replies will reach you 
direct from the manufacturers. 
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oat Industrial...... New catalog de- 

Ree bes Wilson’s complete line of 
curved-finger rubber, latex, neoprene, 
Buna-N, and compar plastic gloves. 
Includes a chart of finger cot sizes 
in actual diameters. 








) 443A Wilson Rubber Co. Mitr / 


LABORATORY FURNITURE & EQUIPMENT 


ing & Stair Treads...... _Blaw-Knox 
Grae troforged steel grating makes 

every step a safe step indoors or 

outdoors. Makes available new ref- 

erence & quotations. For more ir 

formation request Bulletin 2486. 

102 *Blaw-Knox Co. 





Laboratory Equipment & Furniture...... 


COMPREHENSIVE 
Company makes available a catalog 


describing its line of top-quality ATA ie) G 
tables, cases, cabinets, fume hoods & 
radio chemical lab equipment. For 


details, request Catalog. 
7443 *Duralab Equipment Corp. 














Laboratory Equipment & Furniture..... - 
Line of sectional units designed for 
interchangeability & flexibility assures 
a synchronized installation which will 
produce peak efficiency. 180 p. Cata- 
lob 4B & Supplement 55-A. 





B440 *Metalab Equipment Corp. 
Laboratory Ware...... Offers many prop- ; 
erties important to development, ex- —— ; 3 CI C 1 ike [if 1 
perimental or analytical work. It is Set Hl 
on your Manu acturers 


chemically stable, stands temperatures fp Units by DURALAB are 
to 1900° C. and is easy to clean. Com- © easily comhined to 


=_— data in Bulletin 793. niesiene tine ich A COMPLETE LINE OF suit every laboratory 


ompletel need, offering custom 
Models, Industrial...... Bulletin covers: ilustrated SUPERIOR QUALITY laboratory furniture at 


A * Rerinwuy 6 catalo 
cost of a model; delivery; model g standardized unit cost 


quality; available scales; how to e TABLES * CABINETS 


reproduce model arrangement on 

blueprints; how to get a model esti- Nnguiries receive prompt at- 

mate; colors. Request your copy. bd CASES e FUME HOODS wie *I in babe i and 

443C Industrial Models ention. Planning services 
Plant Sites...... Data on raw materials, 


e RADIO CHEM LAB EQUIP’T. estimates at no obligation. 
transportation, power and fuel, mar- 


kets, labor, facilities, sites, community 985 LINWOOD ST. 
services, laws and regulations, ete. DURALAB F UIPMENT CORP 
Also includes physical map. ‘Indus- s BROOKLYN 8, N.Y. 


trial Location Services.” 
*N. Y. State Dept. of Com. 




















Polyethylene Ware......Bulletin contains 
descriptive material and photographs 
of a wide variety of polyethylene 
ware for general laboratory use. De- 
scribes such items as: funnels, si- 
phons, bottles, ete. Bulletin 35. 
443D Central Scientific Co. 


How strong a cleaner do you need? Mild 
—Medium—Heavy Duty? You can peg 
the pH exactly where you want it with 


DRYMET 


ANHYDROUS SODIUM METASILICATE 





Research...... Bulletin covers facilities 
involving electrical, mechanical, phys- 
ics, nuclear, chemical, metallurgical, 
and processing research projects. 
Company makes full details available 
in Bulletin 48B8448. 
443E Allis-Chalmers Mfg. Co. 





Cowles Drymet blends easily with caus- 
tic soda, carbonates, phosphates, soaps, 
synthetics. Drymet gives you better de- 
tergency—more thorough soil disper- 
sion—more complete emulsifying. 





Research........ New bulletin describes 
Fluor Research facilities which are 




























acyl pag — industry on a con- 9 
ract basis. Explains services offered i 
1} by the staff and gives case histories Let nya oe —_ meetin 
) of recent projects. WANT 8 - lems. 
ipriet 443F Fluor Corp. 
Get this 
ott Research & Development...... “How | to iT 7 Drymet File Folder 
oP Develop Successful New Products” of technical data 
: ot presents up-to-the-minute facts about 6 
ANY ——. —- egg some place 
‘ n the market, production techniques 
nee \n and material costs. AND MAKE 5 
\ ‘\o° 58 Foster D. Snell, Inc. 1 ~ 
i) 
ame \ Safeguards, Combustion...... Bulletin de- IT STICK: 
hel? scribes the operation and construction 
te) : of Selas automatic fire checks and 
45-0? Selas safety blowouts. Also presents 
rh) “" principles of operation and installa- 
\\er! tion data. Bulletin SC-1006. 
sv 443G Selas Corp. of America 
Splices...... New 4 p. illustrated book- 


let contains instructions & applica- 
tion information for the new 
Scotchcast” brand splicing kit 90-B1. 






































oe re opp electrical & Cowles Chemical Company 
ysical properties, etc. 
443H Minnesota Mining & Mfg. Co. | eee — 
7 
Waste & Sewage Treatment...... Two ile Folder CHEMICAL COMPANY 
new booklets report latest results in Send me ote saneieanaes 
water, waste and sewage treatment Name. 
her pga agg of Separan 2610, | a CLEVELAND 3, OHIO 
ow’s new igh speed flocculating 
agent. Available upon request. | Compose 
4431 Dow Chemical Co. | Address. 
| City. State 
* From advertisement, this issue L _— 
oxuue Curmicar ENcINEERINGC—February 1957 443 
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KUTZTOWN Al cia 


CREATES World's Largest e Your complete index to chemicals, 


materials, equipment and _ services, 


HOT TOP CASING taken from this issue’s advertisements, 


new products departments and “Guide 
to Technical Literature.” 





What is believed to be the world’s largest 
Hot Top Casing was recently produced by us 
for the Ferro Engineering Company, Cleveland, 
Ohio. 

Made of gray iron, using the loam molding 
technique, this Hot Top Casing is used in con- 
nection with a 5934" dia. x 121” high ingot 
mold, producing an ingot weighing 110,990 
Ibs. or 49.5 gross tons. 


@ Products listed feature code num- 
bers which show the page on which 
they appear. L (left), R (right), T 
(top), B (bottom) indicate ad loca- 
tion; A, B, C, etc. and a, b, ec, ete, 
identify specific product items on an 


The Hot Top Casing weighs approximately editorial page or in an ad. 
14,000 Ibs., the outside diameter of the bolt- 
ing flange is 701/2'’ and the mean inside 
diameter is 537e’’. The over-all height is 79’. 


@ You can get information on any 
listings by circling its key number on 
the Reader Service Postcard (see in- 
side back cover). Replies will come 
direct from the companies manufac- 
turing the products. 


Before pouring the casting, test bars were 
cast of each ladle for future chemical and 
physical analysis. A 7-foot vertical boring 
mill was used to machine the casting. 





























ee to. trary, sare pe Chemicals 
s receive regular issues of the 
3 “Kutztown REVIEW”. Accelerators, rubber ........ 182B 
‘ si Acids: 
* GRAY IRON * PRESSURE IRON * HIGH TENSILE IRON + NI-RESIST 
* LO-ALLOY IRON * DUCTILE IRON WR: Sih oc Sse sia L456a 
SELECT VO (ORS eae eee eee ar 
KUTZTOWN FOUNDRY & MACHINE CORP. Peissoounnal ” 
KUTZTOWN, PENNSYLVANIA itives, lubricant ........ 416A 
Alcohol, furfuryl, bulletin 205.334 
PICONGIE KOXO «0560 cowed sine 55 


PD ixane vaenedewadees 416B 


SAVE TIME: with MICHIGAN’S NEW | atxaties, butetin 9.......... 181d 
TRAE = and radically different | A iain. ss 
‘F A B RIC A TED’ PROPEL l ERS! BE arr er ee : i 


Amines, primary .......... 
Amino-methane, tris, bulletin 
NOW, for the first time in history, you can 11) CC en cena 35-61 








obtain “fabricated” propellers so accurately ie i 
balanced and pitched they will do a perfect Anhyaetinn, eataiie ee 196 
job of mixing, blending, stirring, pumping or Barriers, evaporation ....... 182A 
aerating in any application requiring relatively ES oc ionckasske os 416D 
low horsepower and not over 1750 RPM. Our Caliiaan dihetiite balistins é 
very specialized, recently developed process ? ; 
pe : Gir aiacastolcrestahas ayo austin siecy ce’ 18le 
fas. SEE ailolen veel plete of fabricating these wheels results in real cost- : 
"welded to stainless ste! hub, savings, considerably lower prices to our cus- Carbon, activated ...... 171, 417A 
—— ee ey tomers and far quicker deliveries. They are oe a Le elee 417B 
available in all standard sizes from 6” thru Catalysts 291 
24” diameters, right and left turning . . . in Mette 6 ee ee 
; ; ees ala Tonvexchange..... ... sas 417C 
stainless steel polished to a “Dairy Finish” and Plati 125 
1010 Steel. If you are using wheels in these ATINUM - «+06 e ee eee eee . 
categories by all means investigate the new Cellulose derivative, bulletin 
MICHIGAN FABRICATED PROPELLERS. ih nig SSA aN eae 35-61 
It’s bound to pay you big dividends in time Chemicals. ..44-5, 121, 417D, 418A 
and money savings. Write for your free copy Satie 418B 
of our new INDUSTRIAL PROPELLERS : 
CATALOG Bulletin F-61386 ............ 177 
STYLE HX Fine & industrial ......... 418C 
Me, TEE. sina! sivas welded Leather-tanning .........- 182G 
witable for all application MICHIGAN WHEEL CO. Organic, synthetic big weet 418D 
in’ whic iron or cast stee 
propellers would otherwise Chlorine 
gee GRAND RAPIDS 3, MICH. 
: Bulletins 7, 8, 11, 14....... 181a 
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INDEX “a 
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Liquid, bulletin 12......... 181b 
Curing agents, epoxy resin. ..418E 
Defoamers, silicone ......... L457 
MDRIEGABIESISc co oise 25 Aaa oe Oe 174A 
Dimethyl hydantoin ......... 418F 
EE GUNG are: 5: is1st nororcecava aoe 5 ore 419 
Dyes for photographic emul- 

sions, bulletin 1196...... 35-6] 
MIASGOMENS! s....s/ecscrsretcaestoe © os 105 
Emulsions, polyvinyl acetate. .418G 
Hsters;. methyl’ 2. ..8 005 2 L456b 
RON ICR Aa chelacokes ches cre taerceens 324 
BUMIOTAGOS 4) oc cccne.e visves elneie ere 114 
I ICIOCSe aici craw oo ern eae ole 180C 
NNN 550605 s Sena eeKs 145 

Bulletin 1199 ...........35-6m 


Hydantoin, monomethylol 
dimethyl, bulletin 1191. .35-6e 


MOLINOS) 5x5 oof cho chah terns fers 418H 
Inhibitors, chemical ........ 419A 
FSOLONOS os dicin ss es ieeie seco ats 419B 
MBtONER? <o oc isinetacnteseea eels 419C 
Lithium aluminum hydride. .419D 
Lithium metal dispersions...... 76 
Lubricants; reactor ......< «. 178C 
| LA 7h 2 nee a Pr Pere 182H 
MothiOnine® .a.csck coca olctihs 35-6¢ 
Methylene chloride .......... 419K 
Molybdic oxide: ....5..060880% 419F 
Monomers, acrylic .......... 419G 
INTRO GOR ey ore ever Sie siata i vaiosenes 135 
Oil MaustPiall 2 .ncc.0see ews 221 
Oxides, ethylene ............ 419H 
Phosphates, sodium .......... 203 
ICONIC 5 css.) cece secs ees 4191 
Pillows, polyethylene, bulletin 
Os 5 ase orcs hacest omnes 35-6d 
Plasticizers .......... 419J, 419K 
UG is an paws 420A 
Polyphenyl, chlorinated ...... 95a 
Potassium borohydride ..... 420B 
I Ng 6a oe eae 88 
I an nis bi cen ar ee 420C 
Removers, paint ............ 176A 
Resins: 
COIN Wi ic PPh ie ley eed 176B 
Coumarone indene ........ 420D 
Formvar & butvar ......... 109 
NG Coe ea ck ewan 12, 99 
er reer ee eT: 215 
Silicone film treatment ...... 178B 
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Studying catalysis? 


Doing research in coal, petroleum, 


chemicals? 


REACTOR TUBE 
ELECTRIC FURNACE 
will simplify handling of 
laboratory and small 

pilot plant reactions 


The Reactor Tube Electric Furnace, a 
vertical type furnace, is a compact 


unit, ready for immediate use — no : 


rheostat nor additional equipment 
necessary. Its overall height is 52 
inches; floor to bottom of furnace, 22 
inches; heating element, 24 inches; 
reactor tubes up to 214 inches, O.D. 


ALL THESE FEATURES: 


Range 100 to 1300° F ® Chromel A heat- 
ing element * Alundum core * Various 
tube diameters used * Takes reactor tubes 
up to 244 inches O.D. When smaller tubes 
are used, stainless steel liners are recom- 
mended (information on request). High 
temperature insulation throughout. Cur- 
rent—220 v., 60 cycle approx. 6.5 amps. 
Switch included. Ready to operate. Write 
for further information and prices. 





RESEARCH APPLIANCE COMPANY 


Box 307 


Allison Park, Pa. 





STYLE 666F 
Die-Molded Rings 





DURA PLASTIC 









DURA PLASTIC 
STYLE 66F 
Spiral 







DURA PLASTIC 7eflax 


packing for chemicals 








4 Completely Lubricated 


TEFLON PACKING 


Durametallic’s answer to sealing 
corrosive fluids—DURA PLASTIC 
TEFLON PACKING. It provides long 
uninterrupted sealing on all liquids 
except molten alkali metals and some 
flourine compounds in the higher tem- 


WRITE FOR DURA PLASTIC TEFLON PACKING BULLETIN 461 CE 


DURAMETALLIC 


KALAMAZOO 





peratures. Particularly suitable for 
packing rods, shafts and stems on 
processing equipment handling hot 
caustics, acids, alkalies or organic sol- 
vents from -90°F. to 450°F. Supplied 
in die-molded ring or spiral form. 





CORPORATION 


1 @ en: @ acer. 
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complete 
vacuum 


vacuum rotary dryers, 
vacuum chamber dryers, 
cone blenders and conical 
vacuum dryers, flakers and 
drum dryers, ribbon mixers, 
surface condensers, metal 
bonding autoclaves, ball mills, 
fumigators, jacketed fittings, 
impregnation equipment.... 


Process equipment built to 
customer's design. 


DEVINE Engineers are Specialists 
in solving tough processing prob- 
lems. Complete Drying and 
Blending Laboratory available 
for customers’ use. Our half-cen- 
tury of experience will help you 
to improve production and mini- 
mize costs. Your inquiries invited. 


. P. DEVINE MFG. CO. 
49th Street and A.V.R.R. 
Pittsburgh 1, Pa. 








PRODUCTS ... 


Soda, caustic, bulletins 5, 6...181c 


Sodium borohydride ........ 420E 
SOOM NVGTIOC 66602600 se8 420F 
Sodium hydride oil dispersion 
420G 
Sodium hydrosulphite ...... 420H 
Sodium lignosulfonates ...... 4201 
Sodium m-esilicate .......... B443 
Sodium sulfate, anhydrous....112 
Softeners, textile ...... 00.6.4 182C 
Solvents, chlorinated ........ 182F 
UTM AAE TO cc sass cisne re aceseTese oie’ eteueaees 224 
Surface active agents ...... 421A 


Surfactants, lignin-based ....174B 
Tetrapotassium pyrophosphate 


421B 
Tumbling compounds ........ 70b 
Equipment 
Accelerators, atomic ........ 188D 
Air handling equipment...... 214a 
Alloys: 
AVO=FACINE. eo. ocsieves:0cc:5:076 421C 
1. Cc) 72) eer Ir 92 
Nickel iron, cast chrome... .123 
Zirconium-copper, bulletin 
LS ee ieee ee ee ERT 35-62 
UIAIN Sih. oR Salomon ee 83 
FANAINZOYS. SCANS csc sive sees oe 429A 
Annunciator systems ........ 429B 
PRALUCTIOR) s...00 6 oie hos. roe 423A 
Bearings, roller, bulletin A638 
313b 
Bearings-bushings-washers, 
bulletin ‘CPG04 02666068 L453 
GIERIAN «ek datesh cares 196E, 425A 
Bulletin cA=606) o.606 sce 313¢ 
Benders, hydraulic, bulletin 
PN iva ieee aausie Srete T441 
Bins, bulk material, bulletins 
PAD aia Gictarets also bere aiwle 108f 
MOKCH ARM 6505 a dcae neers 425B 
RSUTMIONS SAS: 05: 6 isis0.0 5 oie! ao 427A 
Cabinets, industrial ........ 192D 
Cable fst4G9le9 i. 66k ec sere 354 
Casings Hotton «<< sacs s daar T444 
Castings, high alloy, bulletin 
TOUS CE Me ee ee Ne > 424 
OBIROCTIIB ooo isso eke a eRe eee 421D 
WONEKIENIGAIS: 5.5): 0:4:000 36:4 oie 89, 360 
MSTUMOUINTSAOD: <.6.5.c 6.0 ohs: o: 0.0 Scare 341 
Bulletin TC-14-56 .......... 344 
Chains, roller, book 2457...... 301 
Chillers, scraped surface..... 427B 
Chromatographs, gas ....... 192C 
CLOTS ee eee 184A 
AGIDBUBOS 2 oh ciocecrc-cs ord oreress lee 201 
RUBIES aios o6-ckele reise gareioiee 423B 
Coatings 
I is: Os si xine ama dmeaneel 176C 
Protective...... 297, 421K, 421F 
BL460 





Custom-bualt bor 


EFFICIENT 


DEPENDABLE 
SERVICE 


SSV PUMPS 


Enclosed Impeller 
and Open Impeller Types 


You’re sure of maximum service and 
output with minimum maintenance or 
production down time with Frederick 
SSV Centrifugal Pumps because each 
pump is custom-made to fit your par- 
ticular operation—whatever the consis- 
tency or type of liquid you’re moving. 


SSV PUMP FEATURES 


@ Pump sizes from 1” to 4” discharge 
openings. 

@ Pump capacities from 50 up to 700 
U.S. GPM. 

@ Heads from 30 up to 220 feet. 

@ Pumps speeds can be varied to suit 
the driving media and operating 
conditions. 


CONSTRUCTION ADVANTAGES 


Pump casings are vertically split for 
easy accessibility. Mounted on a swivel 
to permit placing discharge in any de- 
sirable position. Pump openings, both 
suction and discharge, flanged to per- 
mit easier connection and disconnecting 
to joints. One-piece impellers, securely 
attached to shaft by stout key and lock 
nut, or threaded, give long service. 
Pump bearings mounted in sturdy 
frame horizontally split for easier acces- 
sibility. Extra long stuffing box pro- 
vides for oversize stuffing. Mechanical 
seal also available for minimum leak- 
age. Pump coupling flexible for direct 
connection to drivers or can be arranged 
for belt drive. Pump speed, pump open- 
ings, etc. are selected to suit your 
particular requirements. 


Write for Bulletin No. 107 
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FREDERICK IRON AND STEEL, INC. 
FREDERICK Est. 1890 MARYLAND 


February 1957—Cuemicat ENGINEERING 








XUM 


le et tae, <n 








RING 


HIGH-PRESSURE BOILERS 
NEED PUREST WATER 


MUDDY WATER IN 





























PURE WATER 
our 


An ILLCO-WAY System, incorporating 
up-to-date ionXchange equipment, offers 
the best opportunity available today for 
obtaining the high-purity water that mod- 
ern high-pressure boilers must have to 
avoid serious loss of operating efficiency. 
Such a System will take the muddiest kind 
of hard river water and clean it up so that 
suspended impurities, mineral content, 
and dissolved solids are reduced to almost 
unmeasurable quantities. The result — top 
boiler performance, always, and top tur- 
bine performance. 


ONE SOURCE FOR 
THE WHOLE SYSTEM 


Today, such a System can be obtained, 
complete, from a single source — Illinois 
Water Treatment Company. We design 
and manufacture every element to solve 
successfully the particular application. 
You do not need to combine a part from 
here and a portion from there — you get 
it all from us, all tanks, all piping, all 
valves and controls, all resins and other 
materials, all carefully selected to suit your 
necds. Consult our experienced engineers at 
the next opportunity... 


NEW YORK OFFICE: 141 €. 44TH ST., NEW YORK 17, N.Y. 





i CANADIAN DIST. PUMPS & SOFTENERS, LTO. LONDON, ONT. 


t 


& 
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PRODUCTS... 

Vapor Darbier .......086<21 182D 
Coils, plate, bulletin P-61...... 104 
(O40) 103113 1: ne hn rene ee 421G 
Combustion equipment ....... 335 
Components, high temperature 

427C 
Compressors..... 72, 98, 127, 440C 


Bulletins 16B8244, 16B8126...91 
Centrifugal, bulletin 0504. ..222 


Computers, electronic ........ 38-9 
Construction materials, corrosion 
PROC a eran elu eared 435 
OGST TTC eee rere 425C 
Control elements, static...... 429C 
Control’ systems: . <<. «0/5 0%. wel 429D 
BACAR cas ct cine s oeore Wan 429E 
POMERONORS a 6 55075: lng ree ere 190A 
PAGUIOCVEN 6.5 3:5 oc0rs secon 172-3¢ 
Temperature ....... 429F, 429G 
OOMERON costo endive 430A 
BleGtvOnie? iicsc ccs ceases 358 
Pressure-vacuum ........... 349 
Static switching .......... 196F 
Temperature ....... 430B, 430C 
Cataloe OC «oc eiie we dover 434 
WHEIZCG), co occ cewiensses 194A 
Conveying systems, bulk 
WMIALOBIG og ces rivera ators es 46-7 
Conveyor equipment, pneumatic 
108g 
Conveyors 
Bulletin SOD j ccscias. oie seslens 422 
Serew, boolkk 2289e a. oso. éccse ee 14 
Coolers. Haid <<< +. c66.50 sis 427D 
Cooling equipment ........... 342 
Couplers, pipeline .......... 200D 
CN. ic ine o's Kee 431F 
Chains, HESIDIC: «5. «.01<.5:5:0/5% 431G 
@EANCH. We cans oceans orcas 425D 
@EVSUAMIZCES: 2. 5 oe cos, « Gasiette:s 153 
Cut-machining units ........ 442E 
Dehydrating systems, caustic, 
bulletin SW-203 ........ 42-3d 
Deminerahizers 2.6... 60.65 300% 435A 
Detectors: leaks... 2.060.040 430D 
Diffraction, X-ray «...<.«.<s. 430E 
Drums 
Stainless steel... 6665000 ten 15 
SHLCQING oar 5 her eie in olacensoiere 193 
PPB MGR 16. o.2hsh cia crane er oiclore 79, B454 
Bulletin: 16.008) 2...60 333 


Spray, bulletin SW-400....42-3g¢ 


Steams Cube coca tacircines 273 
Drying systems, vacuum..... L446 
Dist: coleetors= « 6s: o6is sc sicsccess 436A 

ER EEL GI RN UO og 'o:'s:w ciiae recolior ote ntie 56 

Bulletin: OES oo sce ccsicies 331 

Cataloe SIZ oc ccdsondaes 357 

Baleti mi GO, «sce <nsiecie.a @ evoveve L450 

Electric precipitation ...... 116 


Dust controllers, bulletin 510. .108e 
Dust filters: 
Bulletin 559 











New 
JERGUSON 


Gage Illuminator 


lights entire 
gage glass 


no glare or 
blind spots 


low cost 
lighting 








explosion-proof 
UL approved 


new, one-twist 
lamp replacing 








Easily mounted on back 
of Transparent Gage. 


The New Jerguson EPL-56 Illuminator 
gives three times the illumination (and 3 
times the bulb life) . . . a bright, evenly 
diffused light over the entire length of gage 
glass, thus enabling you to see the liquid 
level clearly and easily under all conditions. 
Relamping is simplified: one turn of the 
thumb screw and you lift out cover and 
bezel in one piece. 


Jerguson -Illuminators incorporate the 
principle of solid wedge lighting. .Illumina- 
tion from a single bulb is reflected from the 
angular surface of the plastic wedge and 
is evenly diffused through the transparent 
gage glass. 


Jerguson Illuminators are UL approved 
and are built in accordance with their 
Standard for Electric Lighting Fixtures for 
use in hazardous locations for Class 1, 
Group D Services. They are made in a 
variety of sizes. 


Write for Data Unit on Process Gage 
Illuminators. 





Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 
Offices in Major Cities 
Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 











Pétrole Service, Paris, France 





447 











A NEW 


AUTOMATIC 
VALVE 


TO SOLVE YOUR 
TANK OR DRUM 
FILLING PROBLEMS 








‘Here is the solution to your container 
filling problems. It is the DAVIS two- 
step solenoid valve especially designed 
for accurate weighing and filling. No 
more guesswork, no more spillage, no 
more waste. You get faster filling that 
always keeps step with production.This 
valve is ruggedly built to withstand 
years of hard service. Standard or 
explosion-proof housing available. No 
matter what liquids you are handling. 
DAVIS can meet your neeG, giving you 
the most efficient, economical opera- 


tion possible. 


Here is a valve you can sell to 
many different industries. Sol- 
vents chemicals, additives, petro- 
leum products and many others 
have filling problems. Write for 
complete details today. 








DAVIS REGULATOR COMPANY 


2544 South Washtenau ° Chicago 8, Illinois 
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PRODUCTS... 


Bulletin 560 2.3 2. 56.56.4684 108c 
Dust separators, bulletin 49DC 
108b 
Evaporation, bulletin SW-100.42-3e 
Evaporators: 
Bulletin SW-201 ....c.5 054 42-3b 
Phosphoric acid, bulletin 
SS aa 42-3c 
Extinguishers, fire, catalog 
1, Re Ce Lee a eat oe 416 
Extraction equipment, solvent 
R453 
Fabrication, welded ........ 421H 
RNAS hedonic ras et eee 80, 440D 
PSUMOUIN PLSD 6:06.55 a0aant 9 
PCC) | hh ae on one aaa Ie 200A 
CONGO AL 6.45.50: d eaters 440E 
Exhaust, bulletin 471...... 108d 
RUMORS ore cneycnsraitar tate eee 214b 
EOC ETES oT SR neat 220 
POSUERE OR os55625 ais oes een 4211 
BUDDING 5 oocis oon eos ha 326 
Corrosion-resistant ........ 327 
(Ors) C1 ci 2) ao cae ee a a 425E 
HIDePS; POWEStEr <0... 60400404 211 
Wims, polyester ...... 202.0 422A 
LOST Ico (0 2 i er ne ee 418 
Pilter:mediums ....... 188A, L458 
PANETANONE? o:ciccesse Gewese 348 
Sa ee eee Pee eer 131, 191 
Automatic water ......... 436B 
Backwash, bulletin 431...... 107 
entritnonl! o35566he-c showers i 
DBO eascareoncissehietcie eee Ie 436C 
PAGE? MPORSES) o0652s os Sales 423 
Horizontal plate ....... 159, 345 
Horizontal rotary ....:..< 437A 
GBS Baise ex ieieys cron eco aca oe 37 
Liquid, bulletin 300.......... 90 
MPRCSBULC: 6 o6:y 65-5 Ss 188B, 199 
Vertical pressure ........ 437B 
Filters-mixers-tanks ........ R449 
Filtration equipment, catalog 
Pe iicsid x6 cia fone eate R457 
MRNAS 55:22 8 a. cl acdevereel anesthe 432A 
PMD a carcisiaceaieins snieiawatt 432B 
LT a arr 198B 
0 (CC lh hr ace eee 10 
Fittings-covers-parts ........ 315e 
Piangesansert: ... 66 «sss seins L449 
Flashlights, atomic .......«.« 196B 
Flotation machines .......... 188C 
Fractometers, vapor ........ 430F 
Fume systems, plastic, bulletin 
CY a ee ere cee 431b 
MIN AGES) oo cicclicn Ge Se nieteicee 427E 
Electric, reactor tube...... T445 
MCUSUPION. occ aces siencettele 427F 
GAIA tories vias alacvoukes ates 84 
RCAUBIOO Mee og cigs ieesiein cts Sardis 321 
PAGUGMIOVED 5-0 i035, 5,3%0i oie 6 sae 430G 
BPRBUIED us. cscosialeni aioe T454 
WACUAIA 656 Seeec cee 430H 





PLANT 
LOCATION 
FACTS 


Pin-pointing 
your markets . . . 
present and potential 


New York State is the world’s 
greatest market. And it is ad- 
jacent to other major markets. 

If being close to your markets 
is a major factor in your plant site 
analysis, you will want complete 
marketing facts on which to base 
your locational decision. Supply- 
ing such facts is our business. 

For consumer goods, we will 
provide the data with which you 
can appraise markets that can be 
reached competitively from any 
specific location in New York 
State. If your customers are in- 
dustrial, we will provide you with 
summaries of types, size and dis- 
tribution of the industries in which 
you are interested within the New 
York State marketing area. 

Markets won’t be your only 
problem in deciding on a new 
plant location. You will want com- 
plete facts on labor, water, avail- 
able sites or buildings, power, fuel, 
transportation and raw materials. 
And you will want information on 
these as they apply to the success- 
ful operation of a specific plant. 


A tailor-made report 


Any or all of the factors import- 
ant to your consideration will be 
covered in a confidential report to 
you—tailored to your needs. It 
will be prepared by a professional 
and experienced staff to cover 
either New York State locations 
of your choice, or, if you wish, 
sites which we will select on the 
basis of your needs. 


Our booklet, ‘Industrial Location 
Services,”’ explains what we can do 
for you. To get your free copy, write 
me at the New York State Depart- 
ment of Commerce, Room 654, 
112 State Street, Albany 7, N. Y. 


uk phd , 


EDWARD T. DICKINSON 
COMMISSIONER OF COMMERCE 
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Couple Your Process 
Piping With 


SIFCO 


STAINLESS 


INSERT FLANGES 


they eliminate the problem of 
bolt hole alignment, insure max- 
imum sealing, leakproof joints. 


You’ll get flexibility of instal- 
lation, lower maintenance, 
fewer replacements when you 
connect process piping with 
SIFCO STAINLESS IN- 
SERT FLANGES. 


They eliminate the problem 
of bolt hole alignment 
They are economical. Only the 
insert of corrosion resistant alloy 
comes into contact with the cor- 
rosive element. The flange is of 

lower cost carbon steel. 

They lower labor cost since 
they connect easily, line up 
quickly on original and replace- 
ment installations. 


These are the SIFCO styles: 


SLIP-ON—the most econom- 
ical stainless insert flange to 
weld to pipe or fitting. 
ROLL-ON—for use where 
welding, van stoning or 
threading is not desirable. 
Can be assembled by a simple 
expanding method. 
SOCKET TYPE—provides 
ideal welding features to in- 
sure leak proof joints. 
THREAD-ON —assures tighter 
threaded connection and can 
eliminate back welding, 
achieving bolt hole alignment 
without loosening thread. 


Write, wire or call for full details and 
catalog or see your local distributor. 


Stainless Insert Flange Co. 


6526 Upland St., Phila. 42, Pa 
BElgrade 2-8850 
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PRODUCTS... 
Gaskets: 

Peat exchanger .. 2.665506. 175 

ARGUES os oad e yh as vere as rae 329 
Generators: 

Inert gas, bulletin 1-10...... Hy 

Steam, bulletin PG-55-3..... 163 
Gloves, industrial .......... 443A 
Grating & stair treads, bulletin 

GARG a oleate Horace hottie ane 102 
Grinding machines ........... 213 
CRY EORCOUOS 5 oc siasc. wets. clereis wines 279b 
He@SE. CXCHANG@ERS: .. .. oc 0 cess 210 

Bulletins: 120, 124... «06.66.66: 336 

Bulletin 250 .......66.+-s4.000 

FRUMCHIN Dea 6 skis 6 er cce tie cers 17 

Catalow PUGh ......< es... 425 

Acid resistant, bulletin 

S129. 0) en ean 42-3a 

Brazed aluminum.......... 22-3 

WGI Ge CHDOE « «5 66s cee ces 428A 
Heat transfer systems........ 95b 
eat Cheatin: «2c. sc cee 428B 
Heaters: 

Air, bulletin 104 ..........3388 

Circulation, bulletin 701..... 100 

WNQUNOM eicioccca eaccaeere ete: 428C 
Heating units, immersion, 

bulletin SC-156 ........ R450 

Hose: 

RUDDCR 6 o.2 oe cc 5s ss we OOO, 408 

LCT OTT CR eee epee recep 2 62 


Flexible, bulletin TF-100...53 
Hose & tubing, metal, flexible. 432C 
Illuminators, gage 
Indicators, stabilized pH, data 


sheet B-9G(2) ...0ccccs cu 132 
INStGUMENES: <6 65 ee eee 60, 43801 
iGUEU 3 ¢ | er rare 316 
Insulations, motor coil....... 196A 
Joints: 
PSNANSION: 6.0.6 cssc caon ces 198C 
Bulletins 54-10PR, 
TER RB DIO cc ccjoo towns etees 13 
Wateleee GG. elevess fsvacces 285 
RUE URES catches o.oo sere 198E 
Joints & couplings, bulletin 
[5c 1 51> | een tica 323 
Laboratory equipment & furni- 
UR Orc cio's vaso ete cake exer T443 
Catalog 4B & Supplement 55-A 
B440 
Eaboratory Ware’... secede. 443B 
Lighting equipment, fluorescent 
423C 
Lubrication systems .......... 71 
Magnets, permanent ........ 423D 
Metal substitute ........... 180B 
PU RCIEMESIN Pa Sa aloha eran Saran et atetors 420 
Talide, catalog 56-G......... 86 
NRGROMER rs roo ces Maccrorecs lon a cioers 359 
10) C07 eee earner emer eetreree 431A 
Liquid, bulletin 567-H....... 427 
Microscopes, X-ray ......... 196C 





You can save 
time, space, & labor 


makes simple work 
of Filtering, Mixing, Storing 





Regardless of the size or type 
of your installation, whatever 
your process may be, there’s an 
Aslop Filter, Mixer, and Storage 
and Mixing Tank to “fit your 
job”. You can be sure of getting 
from Alsop the right unit prop- 
erly applied—you can depend 
on Alsop proved performance 
features. Alsop Filters, Mixers, 
and Tanks are available in a 
complete range of sizes and ca- 
pacities, and Alsop Equipment 
is custom fitted to your applica- 
tion by engineers who have thor- 
ough experience in Filtration 
and Agitation. For full informa- 
tion, recommendations and quo- 
tations write Alsop Engineering 
Corporation, 1202 White Road, 
Milldale, Connecticut. 





nm 

ALSOP ENGINEERING CORP. 
1202 White Road 

Milldale, Connecticut 





Send me your New Complete 
Catalog. 


Name 





af 





Pp 


Address 





City Zone ___ State 


WV Ole CO, a LOa. 
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INJANTIITOINANL 


HYDRO-FILTER 


MRE TP Se? 





Bps dust here! 





Unique turbulent area assures 
positive dust collection 
at constant efficiency... 
to the micron range 


Here is the “heart” of the Hydro- 
Filter principle of dust separation. 
This violently turbulent area of water, 
bubbles and mist is produced by the 
countercurrent action of air against 
water. Constant long contact between 
the air being cleaned and the water 
which is doing the cleaning produces 
a scrubbing action which is positive, 
thorough and unaffected by variation 
in volume and velocity of flow. Dust 
is entrained by any, or all, of three 
means: (1) Entrapment within fall- 
ing water droplets; (2) Impingement 
on bubble surfaces; (3) Impingement 
on wetted surface of glass spheres. 

As the photo indicates, the entire 
collection area is continually flushed. 
There are no dead areas to corrode 
or erode. No moving parts to “load 
up” and reduce efficiency. Mainte- 
nance is a matter of minutes a month. 
Collection of dust to micron size 
is continuous and 
sludge removal auto- 
matic with the Na- 
tional Hydro-Filter. 


Write for... 


See why and how sep- 
arating efficiencies of 
up to 98.9% on 
foundry shakeout dust 
are possible practical 
and continuous with 
Hydro-Filter! 








Bulletin 55 





Dust Collector Corp. 
608 Machinery Hall Bldg., Chicago 6, Illinois 


Subsidiary of National Engineering Company, 
Manvfocturer of Simpson Mix-Mullers. 
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PRODUCTS ... 


Mills 
Attrition, single run, 
bulletin AAS oe. é:3 dices esesals la 
Ball, bulletin 11-121......... 19 
COCCI EIEN Ra ee ate Cees 438A 
Disc-roll, bulletin 52-11..... 430 
Che Litt Tc a ae ere eceatna 438B 
TSABOEAUOLY <6.6.scccease sie ose 438C 
EV | TD SRSA CPE AEP aR To. 438D 
Holler, -catalor'19:. ...6 6s lens 232 
BVA ROTI ats whens olcaricsdsrcke lev oitel ea oeee 438E 
BUNCTINGSOO: socks skseence 325 
ELC rn ee een 438F 
LECT! Ct) ¢ eae ee a 186B, 438G 
SPILT sn. shea s.skavenieieto cece 438H 
AMUN TING os 2 aide os Sete nerete one 309b 
Mixing equipment .......... 309a 
Molding machines, tube....... 271 
Monitoring systems, tempera- 
ture, bulletin 72-E........ 350 
Monitors, moisture ......... 194D 
Bulletin CEC 1834-X1....... 87 
IMI OEOLS caste tocntuc aed 129, 424A 
Bulletins MU-202, MU-203. .120 
BUNeGIN VIOO 5 66:5 0. o-srctersres 122 
ISHOMAICAD © a 6..6s ess:ainio cise oe 424B 
CY aE ae eee at OB 469 
Synduction, bulletin 51B8440 
117 
WOITACON so isv satin’ sinwiteoe 424C 
Nozzles 
Catalogs 6-A, 6-C......... L452 
SSOAG iai9y creyeuslomeenarae cower 346 
Catalogs: 2466 dceaece T455 
Operators, handwheel ....... 192B 
Ovens; bulletin 100........<..5.63% T440 
BACROIO? 585s oid ooh wees 426A 
Packings 
Power ADs... 5 eeaees 106 
Aspestos sheet .....5565..0s 00 197 
Teflon, bulletin 461 CE....B445 
PBS SSEOON aos oo cose) Ricco: 6i acsie ewe 54 
Paints, ISOphthalic: ......6.:666% 161 
PADEP MUPOPLOO! 6.6 é2.0%0<6i0c 182E 
Pigments & extenders, iron 
GREE? 5. cistiis os iehreucaeic eed 337 
Pipe 
Plastic 
LOSeT LCS Shee) | 314a 
Bulletin CE-56 ......... 314c 
Rigid, bulletin 351 ........ 315b 
Pipe & fiitings 
Bulletin PF-1100 .......:. L442 
VOCKCIOE! iss ss Kus eeeare 432D 
Plastic equipment, corrosion- 
MORIRCANG accieracecausicuiee aac 4381 
LES GC Se ee See Pe ets 428 
DO op rar oye rates eee 422B 
PIMOS SMICKOL. 6.600.056 5:o10 280-1 
Polyethylene, dense ......... 178A 
Polyethylene ware .......... 443D 
Positioners, remote ......... 192A 
EPCROATOTS OIE 6.00665 congis ee 65 








Even a little excess air hurts { Excess gas decreases combuge 


tion efficiency even more, 
| 
| 
| 
HIT THE PEAK 
IN BURNER 


EFFICIENCY 


combustion efficiency. 


Another reason you get the most heat 
per penny spent for fuel with ‘Surface’ 
burners: they give you peak combus- 
tion efficiency. Conventional burners, 
with excess air or gas, throw away 
much of your potentially usable heat. 
With ‘Surface’ Automatic Proportion- 
ing, the precise amount of air required 
for complete combustion is constantly 
mixed with the gas. 


When your processes require reducing, 
oxidizing, or neutral atmosphere, you 
can easily adjust a ‘Surface’ inspirator 
to give the correct gas-air ratios uni- 
formly over the entire operating range. 


On top of that, you get peak operating 
efficiency with ‘Surface’ One-Valve 
Control, which simplifies burner opera- 
tion, minimizes human error. 
Write for Bulletin SC-156. 
Surface Combustion Corporation 
2367 Dorr St., Toledo 1, Ohio 





SURFACE COMBUSTION 


Also makers of Janitrol® automatic space 
heating and Kathabar® humidity conditioning 
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FOR 
THE 


BIG 42" 


JOBS ...or the 
small 
3/." ones 


Norwalk Engineered Valves 
keep gas and air under 
positive control 


For more than 75 years, Norwalk 
valves and Norwalk engineers 
have controlled the flow of gases 
and air at high and low pres- 
sures in pipe sizes from 3/8 to 
42 inches. Every Norwalk valve 
is precision engineered and built 
to give long years of trouble- 
free, safe, dependable service at 
practically no maintenance cost. 


Quick delivery, engineering 
know-how and experience is 
available from 11 Norwalk fac- 
tory branches to meet every flow 
problem. 


When you have a flow control 


problem—Call Norwalk rgrn 


ee 
SS SS SS SS SS GS GS SES GS me ee Na 2 


INDUSTRY'S COMPLETE LINE 


Check Valves—Pipe Sizes ¥" to 42". 
Screwed End Models to 4”. 


Manometers—Pressure or Vacuum. 
Pressure Controllers—Pressures to 5 psi. 
aed Regulators—Pipe Sizes 1/2" to 


Station Regulators—Pipe Sizes 3 to 24’. 
Liquid Seal or Diaphragm Types. 


Relief Valves—Pipe Sizes 1/2" to 24”. 
Filters—Pipe Sizes V2" and up. 


Complete Engineering Cooperation 


NORWALK VALVE C0. 


Established 1878 
SOUTH NORWALK, CONN. 


Boston * Chicago * Cleveland * Detroit 
los Angeles « Minneapolis * New York 
Philadelphia * Pittsburgh 
San Francisco °* Washington, D.C 
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PRODUCTS... 


Presses 
PRG ID 3 a os wks Hares 433a 
Industrial compacting 439A 


Process equipment 
287, 439B, TL460 
Bulletin G-3 . 


alagudls Gaanaeee 96 
PRNOUIE 256) ss css wesornes 128 
Processing equipment ........ 319 
Impervious graphite, 
bulletin: 249) 2... es cence 417 
Processors, turba-film ........ 133 
Propellers, fabricated ....... B444 
Proportioning systems, auto- 
WII Ot ao craic ica tah ees we 64 
Pulleys, conveyor, bulletin 
DIAG ans Gila ca ane: 3138a 
Pulverizer-classifier .......... 187 
Pumps. .124, 185, 200C, 441A, 441B 
Breen BOOt «oss: 0.6 ecsier ei xiesnece 57 
Bulletin, 80:68) ..wcc.csncces. 59 
Datasheet 100... ..5. 64 ne 68 
Bulletin 721.6, 722.6........ 429 
Bulletin S-146 ............ R442 
Betietis. GIRS . ockciwsccss B455 
RCN OR ala carcc cme ccs 113, 441C 
Bulletin CE-55 .......... 315d 
Acid & chemical, bulletin 
VAL 7, BOR neice Peni MRR 347 
Ceontritucal: .cccs cece coc ec 208A 
Bulletin 120-B............ 353 
Bulletin IO? 2 c.cccchen cs R446 
ERG i Pax to vicar yt ok a See neo 355 
Frame-mounted ........... 275 
General purpose ........... 340 
High pressure, catalog 
1312) 152 Seer eee 317 
RISHe VACUUM. oo 4.0: isis: covsse 442A 
Proportioning «...<...... 442B 
Rotary liquid ...... ¢ ae6 ss 442C 
Sewage, bulletin 7500....... 322 
Vacuum 
| ee 78 
Bt SOe ..o.6 6 cae cele oe 351 
Rakes; trash raele ... os ccc0s0% 426B 
Reactors, nuclear ..... 35-6a, 196D 
Reclaimer systems, oil, bulletin 
14-0 eee gree ere re 328 
Recorders 
CPGaRGS Slavia dean neinls wer 431B 
Ratographic, catalog 55-20. ..157 
Rectifiers 
MIGHCUEY SECs 625 ieee ces 3 439C 
Ne be oe pritnneta en .424D 
Refractories ..... 223, 422C, 422D 
Regulators 
OAR ae rare epic ovale kw oleate 172-3b 
PROSSER ON os «5s a otesic Goto es 172-3d 
Temperature, bulletin T150...34 
GLUE Sa ee ee ee ooee40l€ 
Relays, computing ......... .194B 
ee — 422E 
Rolling machines, jar, 
CRE BIO CE Cy oso) Sidaveva wale 426 














RECENT BOOKS 


of Interest to Chemical Engineers 








PROCESS CHEMISTRY 


Clearly and comprehensively discusses the 
fissile and fertile elements uranium, plutonium, 
and thorium; the extraction, purification, and 
preparation of uranium and thorium from their 
natural ores, and all important aspects of the 
chemical processing of these three elements, 
This is the third in the series, Progress of Nua- 
clear Energy. Edited by F. R. Bruce, Oak ae 
Lab.; J. M. Fletcher, Harwell; H. H. 

and J. J. Katz, Argonne Natl. Lab, 407 a, mis 
pall $12.00 


MODERN INSTRUMENTS 
IN CHEMICAL ANALYSIS 


Shows how to make full, effective use of mod- 
ern analytical equipment. In addition to ex- 
plaining operating techniques, the book points 
out the advantages and disadvantages of each 
instrumental method—supplies concrete exam- 
ples of use—and gives commercial sources of 
instruments. Covers flame photometry, spec- 
trophotometry, spectroscopy, X-ray diffraction, 
and many other methods. By F. M. Mong 
Johns-Manville Research Ctr. and W. 

American Cyanamid Co. 333 pp., 188 illus, Sar 


MODERN MATHEMATICS 
FOR THE ENGINEER 


Gives you concrete help in three vital areas: 1) 
in formulating and solving design problems by 
using mathematical models: 2) in applying 
mathematics of chance and probability; and 3) 
in obtaining numerical solutions and working 
with high-speed computing equipment. 
chapter prepared by a top authority. 

by Edwin F. Beckenbach, U, of Cal., 516 pages, 
97 Miustentions, $7.50 


ae ENGINEERS , 





tter determine what are 


Helps you to be 
patentable inventior 
tect them. Tells natur Soe 
invention, how to keep _ Aen vet 
tant in patent contests, how PP ne 
tions are prepared, filed, sad — sn 
happens in cases Of P 
ree 4 Aids inventor » ee 
with aneey pre Patent Oper CoA 
a 
Tuska, Dir 


Labs. 198 pP- , illus., $4.0 


ys and how to pro- 
e of statuatory 


SEE THESE BOOKS 10 DAYS FREE 


McGraw-Hill Book Coe Pa CE-2 
327 W. 4ist St., N.Y.C. 36 


Send me book(s) checked lew for 10 days’ ex: 
ination on approval. In 10 days I will remit "for 
book(s) I keep plus few ‘cme for deli 

and return unwanted book(s) postpaid. (We pay 
delivery costs if you remit with this coupon—same 


return privilege.) 
OG Bruce os al—Process Chemistry, Series tll, 


O Biffen & Seaman—Modern Instruments, $7.50 
O Beckenbach—Modern Math. for the Eng., $7.50 
O Tuska—Patent Notes, $4.00 

(PRINT) 

Name 


Position 


For price and terms outside U. 8. 
write McGraw-Hill Int’l., N.¥.C, 


COO ee mmm meee eee ener reese eeeseseeeeees 




















Are your scrubbing nozzles as 
efficiently as you think they could 
be? Do they resist corrosion 
or wear conditions satisfactorily 
—produce the breakup and dis- 
tribution you would like? 

.Outline your spray problem for 
us. If your liquid can be sprayed 
with direct pressure—Monarch can 
furnish the nozzles! 

NOZZLES FOR: 

e OIL ATOMIZING 

© HUMIDIFYING 

e AIR WASHING 

© DESUPERHEATING 

© SPRAY PONDS 

MILK POWDERING 

ACID CHAMBERS 

© CONCRETE CURING 


Write for Catalog ! 


onwuch 


MFG. WORKS, INC. 


2517 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 
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PRODUCTS... 


MMRSIDON ai3care woke oon Sates a one 422F 
Peer Darts: 2 sds ees 422G 
Rubber & plastic materials, 
bulletin CE-50 .......... 315a 

Rubbers 

ROUITAUA Ga ca seals ooe wig ahs oe ieee 189 

ROTARGOTIOY ke cieroateaisia foes, ens te tee 180A 
Safeguards, combustion ..... 443G 
Scales, bagging ...... 426C, 426D 
Screens 

POPIORE © 5, cic cis dia Serer ee 186A 

WAGEATINE aca cates cae ces 440A 
DOTOWA, TCG ..c6c cb ecenwnen B339 
Separators 

PAW Pesta averern icomsecrh rere arene peacoat 63 

HMUPAINMCHE 4.020.545.0400. 4 198D 
Servo-mechanisms .......... 279a 
Sneet. SIAMIESS ....5606 60 sees 98 
SMOVCI-CEANGS. 2.666 cs os cases 426E 
Size reduction equipment 77b 
MGTURNCTS © cc hance cco eeke 440B 
PESO OR cs eee nicsc gue idcelenare tor 443H 
Sprockets, bulletin A-644...... 312 
Starters, high voltage, bulletin 

BateNe> esa neuen ea aes 207 


Steels, stainless..... 48-9, 130, 234 


Switches, Balety ...)....066605 27 
Tanks 
Stainless steel ......566 6666 126 
Storage 
[Cen eee ree e- 315c 
Plastic, bulletin C-13 ....481la 
MC QMIIN 6. 5:2 rahe. jas Sustaisteersizvcoe 432 
Telemetering equipment ..... 279c 
WROBUEUS SCOT 3. 4:cekecaw ces 70a 
Thermo-panels, bulletins 355, 256 
TL459 
PMOPMORUATS: «6.5666 6:6lg0is- esos 0 431D 
C1 US | a a eee ee Bee! : 424E 
Topworks, catalog 70-11........ 81 
PDUOTR MDD © oat talebs ane B441 
TPONEMIGMCPS: .56640064(eeles 50-1 
Pneumatic pressure ......... 73 


Traps, steam, bulletin 10-55... .66 


SOAPS VRINBIC! 50s Sdsciewaieche 69 
Trucks 
RPC Boece vers suai aisveseunrrevnerere 426F 
Gas, booklet 5101D......... 299 
BRE s <Coyevadsla scat aniven atid sence: 426G 
Tubes 
mMeatiexchariger ..... 0.6.2 302-3 
PMOMIAIED. (5 o50.ci Siem accwane mer 194C 
Tubing 
UTS! (i ah aS rear Ree 97 
MUIGNE-WADC 66286250565: cw soe 200B 
Plastic, bulletin 66........ 314d 
OREAIPR Sonne anien eee 433A 
Stainless steel, welded...... 306 
Turbines 
BRDMMBE <chécs.caascseereestorca aes 424F 











COMPOSITION DISC VALVE 


apf 
+ 


3-WAY MIXING VALVE 






is best for your Control Problem? 


Ask your nearest Powers representa- 
tive which particular valve should be 
specified—he knows diaphragm control 
valves and their applications. You'll find 
him ready to help you in sixty-six cities 
throughout the nation. 


Four Powers Flowrite Valve types are 
available to meet every requirement for 
accurate and dependable control. Actu- 
ated by compressed air or water, 

they may be used with 
any pressure-operated 
sensing device. 


WRITE TODAY 
for information on all four 
valve types... ask for 
Bulletin No. 344. 





THE POWERS REGULATOR CO. « SKOKIE 17, Itt. 
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PRODUCTS... 
Steam, bulletin 135 .......... 85 £ ke & N ‘ by 
Unions, forged steel......... 433B 





Unloaders, pallet ........... 426H | ERO ii lg iss) ey 103 
OMNI 5 Ei ele a hares w o wars 4261 SOLVENT 
Valves..... 75, 82, 318, L451, 433C 
Bulletin: 566) 60s ..06cccck ewes 94 EXTRACTION 
a” Forms 195, 195-R.......... 111 EQUIPMENT 
i ae rere es 293 10) 7'\ a 10) 0m 3.41'7-Ven dle) xe) = 
a TEFLON Bolletin S44 ......2.005. R452 SOLIDS 
Caste steele. 2 36 3/xa. ws ea 289 TOP PRODUCTION 
GLASS CREE hadsas cere AIM HIGHEST QUALITY PRODUCTS 
u Catalog 30-A ............ 134 LOW OPERATING COSTS 
Checle & foot. <.5) sh cee 434A MINIMUM MAINTENANCE 
COMBINES , GRAPHITE aaa 172-3a, 4348 | MOUBIEO DI eye aniseed 
Diaphvagm ..6.cc ec cee ce 434C 
INERT eT ee 16 
A , Bulletins 80, 351 ........ 314b 
| LUBRICANTS | brain ................... R456 
intoan gs Saeseeiess 118, 224A 
Bulletin S008)... <.65.<.60 so 0e8 320 
IN ERT HARD NO Wuaks Wistar era seine oe ee 434D 
Gate & needle............ 434E 


FRICTION LESS Lubricated plug .......... sour 


Polyvinyl chloride ........ 

Por 1). EERO IRC mere acre 
BEARI NG Relief & back pressure..... po 
MATERIAL ee 











Solenoid, bulletin 700...... L448 

: 55) EES ee ee ee 115, 205 

— Valves & Gittings ....... <<... 231 

f WSBICOMY rocco l oe twas 431E 





Ventilators; roof «2. 0.60036 442D 






Vessels, pressure, lead-lined. ..169 


Bee @ A 

4 ‘ ag av s) Washers 

| we ; 7. 1 1 5 GORne ne aN PREC E Bert eae gee 214¢ 
( | py, >» Pulp, bulletin SW-300..... 42-3f 


Water treatment, demineralizers 

















Chempro’s new Style FM-4 bear- L447 
ings, bushings, washers, etc., have | Weights, digital, remote...... 433 
given remarkable service in pumps, | Wire cloth .................. 421 
mixers and reactors operating un- Titanium, bulletin 1197. ..35-6k 
der highly corrosive conditions. | Zirconium & titanium....... 35-6b 


Style FM-4 bearings and bushings 
y 5° er Let French help you soive ex- 





are hard, corrosive-resistant, have a S ° 
ervices . : : 
traction problems involving 








cities low coefficient of friction, and com- 
s are pare favorably in wearability with Applications Service, Processing solids. Write today to French, 
nt for those made of metal. equipment ............... 67 Extraction Division, Piqua, 
Actu- f b Construction, process plants... .74 : 
Write for Bulletin CP554. : ; Ohio—for over 50 years de- 
Design & construction, hydrogen . ; 
THE ORIGINAL FABRICATORS OF Tree 2 signers and builders of de- 
TEFLON* PACKINGS AND GASKETS Design & engineering ........ 352 pendable, profitable extrac- 
*duPont Trademark Fire protection, chemicals, bul- tion equipment. 
Jetin 1194 .............35-6h 





CHEMICAL & POWER vga industrial .......... - THE FRENCH OIL MILL 
OTT a Co ee ee 4 
PRODUCTS, Inc. sie, ca MACHINERY CO. 


RGR ORBCUR 5.2.5 acres sears 


; Research & development........ 58 EXTRACTION DIVISION _ 
> Broadway, New York 4, N. Y. Waste & sewage treatment. ..443I PIQUA a OHIO 2 
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SIX CHOICES 
of tubes and sockets 


4130 alloy steel tube 
with alloy steel tip and 
socket. 

403 stainless steel tube 
with alloy steel tip and 
socket. 

403 stainless steel tube 
with 416 stainless tip and 
socket. 

316 stainless steel tube 
with alloy steel tip and 
socket. 

316 stainless steel tube 
with 303 stainless tip and 
socket. 

“K’" Monel tube with 
alloy steel tip and socket. 


—from inlet to tip 


Now the superlative Master- 
gauge is available in a wider 
range of corrosion resistant 
tubes and sockets than any 
other pressure gauge. 

Check the adjoining list. And 
remember that tube socket and 
tip are fused inte one piece by 
the exclusive Marsh ‘‘Cono- 
weld” process. 

Marsh alone combines the 
“Conoweld”’ construction, the 
copper-clad ‘“‘Marshalloy”’ case, 
the finer Mastergauge move- 
ment, the Marsh ‘‘Recali- 
brator”’, the new ‘‘Safecase.”’ 
Ask for data covering your spe- 
cific needs. 


MARSH INSTRUMENT CO., Soles affiliate of Jas. P. Marsh Corp. Dept.24, Skokie, Ill. 
Marsh Instrument & Valve Co., (Can.) Ltd. «© 8407 103rd St., Edmonton, Alberta , Can. 


“THE STANDARD * \ 
\ Ce ell 






































AMMONIA PHOSPHATE ¢ AMMONIA SULPHATE * BORAX ¢ BENTONITE 
LITHIUM © LIME ¢ COKE ¢ CLAY ¢ FERTILIZER © FLUORSPAR © IRON ORE 
MANGANESE ¢ POTASH « STARCH * SALTS * SUGAR 


There’s a STANDARD-HERSEY Dryer to produce Quality in Quantity! 
ation. There’s a complete line of all kinds 
of rotary dryers and kilns...to handle al- 
most any average or severe problem. 


For more than 50 years, Standard Steel 
has been producing dryers famous for 
trouble-free, economical and efficient oper- 

Pilot plant testing is available to pre-determine your real needs! 


STANDARD STEEL CORPORATION 


THE STANDARD 4 ew thet 
FOR 54 YEARS bea 


oy 







STANDARD) HERSEY 
DRYERS 










5005 Boyle Avenue 15 Park Row 
Los Angeles 58 New York 38 
Decatur 5, Illinois 





PILOT TESTING 
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READER SERVICE ..’. - 








Month after month you’ll 
find industry’s most progres. 
sive firms among our ad 
pages. Use this index to keep 
in touch with what they’re 
offering that'll help you in 
your job. 


| Abbe Engineering Co......... 426 
Adams ©0., TR: Ws iccc ose wes ciee 107 
Adsco Industries, Inc.......... 13 
Air Preheater Corp. .......... 65 
Alco Products, Inc. .......605. 17 
Aldrich Pump Corp. .......... 68 
Alemite Div. of The Stewart 

& Warner Corp. .....006... 71 
Allegheny Ludlum Steel Corp.. .130 
Allen-Bradley Co. ............ 382 
Allied Chemical & Dye Corp. 

General Chemical Div....... 143 

INTEROP ON: DIV, 6:6.0.456 0:0: se: 05008 151 

Semet Solvay Div. ......... 155 

Solvay Process Div. ........ 181 





Allis-Chalmers Mfg. Co. 
General Machinery Div.. .91, 117 
225, 275, 304 


Allist Co: SCOUTS s é4-6:5¢s-000e00 oes 122 
Alloy Steel Products Co......224A 
Alsop Engrg. Corp............ 449 
PAIMETCORG WORD. 6.<. 6: 56:05:61) 010 errs 297 
American Agile Corp. ........ 428 
American Air Filter Co....... 56 
American Blower Corp. ....... 220 
American Cyanamid Co. ....32-33 


American Flange & Mfg. Co... .201 
American Hard Rubber Co..314-315 
American Metal Hose Div. 


ees oh eh cxe Car farce NS rstocks 52-53 
American Optical Co. ......... 386 
Ampco Metal; Inc. ............ 420 
Anthracite Equip. Corp. ...... 458 
Appleton Electric Co. ....... 28-29 
Armco Steel Corp. ........... 126 
Armstrong Machine Works... .311 
Atlas Mineral Prods. Inc. ..... 435 


Atlas Powder Co., Darco Div...171 
Attalla Pipe & Foundry Co... ..123 


Autoclave Engineers ......... 72 
Babcock & Wilcox Co., Tube 

MAGS va laveteouciste: oesciaxeeinecs eens 379 
Bailey Meter Co. .........+++- 354 
Baird-Atomic Instrument Co...461 
WAR OTD 0. dcosiw: oien: Hine: si espe 125 
Baker Chemical Co., J. T.....44-45 
Barber Coleman Co........... 316 
IIGACHSRLUAS OD: os:5isici0sieiee ean 351 
Beckman, Arnold O. .......... 439 
Bell & Gossett Co. ............ 369 
Bendix Computer Div. Bendix 

Aviation (COED... <<... é:0.0.0:5 000 381 
Bethlehem Steel Co............ 212 
Bird Machine Co. ............ 11 
Black, Sivalls & Bryson, Inc. 

Climax-Controls Div. ....... 81 
BlSwW=BMOK GOs. 6.6: o.6 40:6 scsveieiens 102 
Blockson Chemical Co. ........ 203 
PE ROWUI OS via ias gsi odin ax 5: Shave wine eh $24 
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